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Abstract of JP1 1080249 

PROBLEM TO BE SOLVED: To provide a method of preparing a (meth)acrylate-based polymer havinq 
r3223J« 0roU f te T nal 5l n hi9h P r °P° rtions . a curable composition using the polymer, a method of 
SEE yjJ" ymer de *" Ved fr ° m the po,ymer havin 9 alkenvl or cross-linkable silyl groups at terminals 
and a curable composition containing the same as a main component 
SOLUTION: A halogen atom in a (meth)acrylate-based polymer having a terminal structure 
represented by the formula -CH2 -C(R<1> )(C02 R<2> (X) (wherein R<1> is H or a methyl group; 

SSiSriS? 5 k y h 6 " 2 ° C ary ' ° r 7 - 20C aryl: and X is Cl ' Br or ')• whicn is obtai ned by polymerizing a 
(meth)acrylate-based monomer using organic halides or halogenated sulfonyl compounds as an 

TlfZ??* TO ™P' e * es havin 9 Vl ". IX - x - x '-group metals of the periodic table as a central metal 
as a catalyst is converted to a hydroxyl group- containing substituent. 
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(57) [gf^j] 

is. */c»i iiRS3R**'C^««tT5*aie»«:ftiaK 
otitis. -jKSir^-r^K«^*w-rs (y*> 

-CH.--C (R 1 ) (CO,R J ) (X) ( 1 ) 



fr-MteVtzmtdftL mm^mmsm. 9m. 10 

tO-C Of) 7f lOUs&^^-fcffi^-rSCiKJ: 

9»e>ns, -«w i ^-r*ffi^€:W-r-2. Of ) 
tsci^its. ^JSfCTkKS^w-rs of ) 

7f'J ;i^S£<*©S8i£:fr&. 

-CH, -C (R 1 ) (CO,R») (X) (1) 10 
(JS*. R'tt^MBJfcfcfiO^k R'lif^&A* 1 ~2 
0©7->l>*JUg. ^^6-2 0©7 y-JUS. 

*-JMbd**BBM»l. ««»«JI»8IR. 9 Si. 10 

iL/r Of ) Tf y^^v-fcrn^-r-SCtCCi: 

9 — m& 1 r^-r^«jt «:wr s o f ) r f y 

H,C = C (R J ) -R'-R'-OH (2) 
<SC*. R J tt*3R£fct;0 5M'g. R 4 «-C (O) O 
- (i^-rJUg) . $/dio-. m-. p-7x-U> 
g. R'«itS«S^ £fc«£3&£Stl-~2 0©2tt©W 
SS-CHl^WX-^U^^^-Cl^-Cfeat.O 30 

m 1 iets©S3S^ffi. 

[Hums 3 &mm#&ma-c$>z>c i^Mit^ti 

[i«*«6 3 -ass; 1 t?^-r*«i#j»*wr s ( f ) 
r f y ;i/*s^*{c— uass 3 -c^-r*&g^fr * * -> 7 

M*0--R'-OH (3) 

(SW. R'«K*Sl-2 0©2I©7;l'*JH, sfc 
ggfc6~2 0©2ffl©7y-.>l'g. *fctt£^iSt7~2 
0©2ffi©T7;l'*JUS-C 1 fifcl±©x — r)\>m^^ 
A,-C^Xii^\ M*«T WJ&mJ 4$ 

M'O-C (O) -R'-OH (4) 
<5£*. R'. M-«±ieccPD) 50 
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[iM^7 3 B§^J^**WtS^ay>(b^ gfcti^ 
py><bx;u*-;Mb^*i*Kg*WTS^nywb 
«jt?*S C i t 1 ~ 6 fB4S©IS&:# 

£. 

[IS*^8 3 TKKS^Wri^aywb^. 
$ /ctt 6 ft-Mb^-C* 7 IEi£©S¥it;fr 

& 

R'R'C (X) -R'-R'-OH (5) 
(SC*> R s tt±iE«C|gt;. R\ R'tt*^. ttcit. 

^tfei ~2 o©r;u*^s. o©r y- 

;Ug. £fctt^&7~2 gfctt. 
ffeJgtc&ortBSlcjlJSOfcfe©. R'«-C (O) O 
- (x*?-;Ug) . -C (O) - (^rhS) > Sfctio 

m-. p -7^-U>S. Xli&gt SSft. 
3?3B) 

HO-R'-C (R 7 ) (X) -R»-R' (6) 
(SC«t». R\'R\ R\ R'. X«±iS(C|5)D) 
[S!Jjai9 3 HW5SI7 */c«8iBK©^ffi(c«J:»3 . — * 

©^«c*ks. ffi^©^«§*«-fia3C 1 r^sn-s^jg 

**rT£ Of) 7f y^Jfcffi^ttfcSiiiU 
fl5Sl©yNay>SrS^-r-5Ct©-C#S. 151—. S/c 

(*©«S^ffi„ 

[fS*^ 1 0 3 — JKjS 1 o^ny>^©* f ^ y > f 
y^^-^u. fc.t^he©^. r^*';^@i«e{b!B53!»> 
-jrznum 9 ie*£©^3S*fc 

[sfjjt^ 1 1 3 sfWBf 1 ~ 1 0fB«c©t>r*i^©^j*«: 

[f«^ 1 2 3 TiB©2eS» : (A) *«{C*KS*W 
T-5 Of) Tf y^!6^(*. (B) TKKSiSlcvU 

mnmi 3) (a) is»®3is«i(c*Bm«#r& o 

f ) r f i» Ji^s-^tttfiji^cJi 1 ~ 1 0 ©ii-rn*>©^ 
^t?»e.n-s*^{C7kKS ; Sr*-r-s Of) T4»y*»' 

cit^i 4 3 (b) f$&<o. xmmtixfcL'yz-gm 

m*'J>U<. <bfe2{lWTSib^*5, ^ffiw-yiyT*- 
h-fb^5-C*Sff*31 1 2 1 3fB*S©S<bttiffi^ 

inimi 5 3 5^fC7kKS*W^-5 (^f ) 7 9 >J* 

&m-&#<DfH-&&s o o~5 o o o o<omw<.$>2>Ta 

*mi2~~\ 4IBS£©iMbttiffifi£«5„ 

im?m i 6 3 n^m 1-10 ©t>r*a^©7^-cf#e> 

ti-5 Of ) 7*y;i-*l^©*a*il*. T;t>f- 



(3) 

3 

CBI*3H 1 7] Tf£<D2f£#: ( C ) 1 6 O^ffi 

r^n^^^r^x^*^* (^*) r*y 
( d ) t KP*>y imsmit^w. *tsm 

[■was i 9 j i-io oi»-rti*»<D*s* ec <t d 
mtcmuti' victim <-**> r& 

[lt«3B2 0 3 *K»£RJ£T*Wte»#^V2'T*-- 
hS-C*>^lt*JIl 9IEtg<DS^#i£o 20 

[000 1] 

■rs u*> r^y^3RS^»©tes^ffi. mm-&i*% 
^HccTA^^a* *-5i»waB»tt^y^* 

[000 2] 

Htttilttt. #yx^u>**^K-*>#y^atru 
>**2^K. #yf->^^^u>^*^K«©#yj— 
^WMteffc *y:/*^x>, #y^v7*u>/*y 40 

-K #y ^u>fi/7 k h 

y X* f-JbSS^fl^^WRS *U £M#tt<2: 
[000 3] 
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C»»tt**b-C*J»). *M»*BJMfcirr6*©ttW« 

[0 0 04] *s$S£^SS*ffiKWir£ <^*> 
y^^^tBfttt^ttrSftcisQsrfttitf, MM 

2 6 2 8 0 8CC«. mmWfflt Itt Fo+'>i«t 
1 - 1 9 4 0 2 CCtt. ilM{bKaRftH*«Wir**«ll«C 

3 €>KHMI¥4 - 1 3 2 7 0 6 Cctt. HttffcR*^©^ 

iu#>M. imM&mr 5 >«©3it«^4Ri63i*r« 

rfc. f-py>(6ilM»«i3& s +»^«ttc»©rH5l«K: 
[0 00 5 ] 8£or**wccfei*r«. *JBcc*Bai 

>\,>r~)\,m* SR«tt^y^*> 4«AU **i&4flit> 
[0 006] 

fa. mmmmmsm. 9m. 10m. i^tc^ 
**-cA«i-r*#«M»*»«io , c <^*> r^y 

-CH.-C (R 1 ) (CO.R 1 ) (X) ( 1 ) 



(4) 

5 

(^^) r 2 v ^^s^-zm^&c t^jz-ix- 
mz i r SKT5B«tJt*w-r * ( * * ) r * y ^^s^ 

i rs^5fe»»jft**-r * * ) r * y 

hT^*>*»»0/c«, Ti^t F»* fetter h>» 

[0 00 7 ] i£S<£«tt, *Bittf4^o*' 
jg»!»am8iS. 10*. *fcttl lBSc*** 20 

^mattcsart- * c & «c <t ^t«M^ c i # 

[0008] *mmmitw&tiSM\*. Tise>2f&# : 
(a) 5K«cc*aa*wr* <^*> T*yd>»«« 

{*, (B) *B«iSl£L9*'S«MI*d>tt< «t*>2ffl 

7Kfficc*B?s^w-r5 r^yn* 

rju^-^stfWiB»s«:a» 40 

^y^»»^*«r3EJSS»ir*Wbtt««Wtt, TIBCD 
2J&»: (C) ^S5(C7;^^JH^W1*^> T 

^ y ^ss^f*. < d ) tKDi/y ^s^wfb^a, * 

[0 00 9] 3 6*C*»IBfCfcW4 4 *S«cSR»14'>y 
^yjl/B4WT*t K P 7 >{b^*ttJJDS 50 
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iCctD. Trnttcxmrnzmrz <-**> r*yju 

aswtt^ y ^b*wt r * y 
[ooio] *^r»6ft*5t»«cft«tttt* 

[001 1 ] 

< * > r * y n^a^DRawMRfc, wts^ o y > 

y i 6c J: 0 Si*g;*n£-«5*: 1 -C^T 

^tffcSfcW^* T^y^3fi*^(t©^ay> 

-CH a -C<R*> (CO,R 2 ) (X) (1) 
(St*. RM*****:**-**^ RMttaaBfctfl-^ 

g^&7~~2 OCDr^V+^S, x»tt*. *fc 
[0012] ccD*fficc*tu: Si5fS^Wccw523nr 

^Citt^rjSA^ti^ (Pd^tf, Matyjasze 
wskie, J. Am. Chem. Soc. 1995. 
117, 5614, Macromolecules, 1 
995. 28, 790K Science 1996, 
27 2, 8 66o *SWiSawamoto6>, Mac 
romolecuies 1995, 28. 1721£ 

3&sy fc^>^WCCii?f d^M^WOttl* (Mw/Mn 
= 1. 1-1. 5) ^S«*^v- 

[0013] c©y ^>y^'s?*^«^rtt v ga^Ji 

y^swrs^^sK-^Mb^ft-^. ^<>t?;na«c^ny 
>*W^"*{b^«j) , *4i*«^oy>fb^^*-Mb 

*) r^yJHRfi^»*»4^«>tC, HJfijS«:2ffl«± 



(5) 
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o-. m-. p-XCH,-C.H,-CH,X. o-. m 
-. p-CH,C (H) (X) -C 5 H,-C (H) 
(X) CH„ o-. m-. P- (CH.) ,C (X) - 
C.H.-C (X) (CH,) 

(fc/cO. ±©<b3*«*. C.HJi?*-^*. Xtt 

fc*. Mm. tMta^m) 

RO.-C-C (H) (X) - (CH,) ,-C (H) 

(X) -CO.R, RO.C-C (CH,) (X) - (C 10 
H,) .-C (CH,) (X) -CO,R. RC (O) -C 

(H) (X) - (CH,) .-C (H) (X) -C (O) 
R. RC (O) -C (CH,) (X) - (CH,) ,-C 

(CH,) (X) -C (O) R. 

<5S*. R«KS8£l~2 0©T;MrA<g. T')-* 
S. SfcttT^ JUKI'S. nB0~2 0©IS. Xt*iS 

*. jur. ttcitavm) 

XCH,C (O) CH,X, CH,C (H) (X) C 
(O) C (H) (X) CH,. (CH,) ,C(X)C 
(O) C (X) (CH,) C»H S C (H) (X)- 20 
(CH,) ,-C (H) (X) C.H.. 

(±©5£*. xt«BR. **. ttata^m. n«0~ 

2 0 ©USE) 

XCH,CO,- (CH,) .-OCOCH.X. CH,C 
(H) (X) CO,- (CH,) ,-OCOC (H) 
(X) CH,. (CH,),C(X) CO,-(CH,).- 

OCOC (X) (CH,) 

(±©a+. XMSM. **. 3*5*. nBl-20© 

XCH.C (O) C (O) CH,X. CH,C (H) 30 
(X) C (O) C (O) C (H) (X) CH,. (C 
H.) ,C (X) C (O) C (O) C (X) (CH,) 
o-. m-, p-XCH,CO,-C.H,-OCOCH, 
X. o-.m-. p-CH.C(H) (X) CO.-C. 
H.-OCOC (H) (X) CH,. o-. m-. P~ 
(CH.) ,C (X) CO.-CH.-OCOC (X) 
(CH,) ,. o-. m-, p -X SO, -C.H, - SO, 
X. 

[0014] n&xtt uxiit. mtm^w&m. 9j£. 1 
i>&ti&. smmtcximic, i mom. 2m<D>\>?- 

z-^yu. 2ffi©&. 2fflB©-f dr;P*JffjS-C*4..*(* 

mm^tzte^ *<t*-s. mm-m. ant 

l5fe£it&«t>S/c«>K:2. 2' -ffU^JU. fcj:0*^-©if 
«?©i2{4^4a$JJD-r ■5Ct*sW^J-CA h. ttc. 2ffi© 50 



(Rue i, (pph,) ,) bfmtb-om-c$>z>. 
aft-cas. ;*e>{c-ffi©&©t* h i/?*-;!/**? ^ 

>iitt (FeC 1, (PPh,) ,) , -ffi©- *;b© 

hy 7 x^**? (Nici, (pp 
h,) ,) i>fmti,-atmv$>z. 

[0015] ##fel8©S£K:*sl< 1 'Cffll<>e>ttS 

r i"; ;i/^©* s-?-t l>* tt*SfcfW#jtt& < . 

y^ntA. -(^*) 7i"JAB-n-^Ji'. 
*) Td'yA-H-fV^Jk o#) T*y>m^ t e 
rt-W, U2) 7i"J^I-n — i>*Jk 
(y^) TfU^-n-^+i/Jk 7*";;!' 

Mi/i»a^*^;i/. (>*)ri"J^m-n — 
jl>. (yji) 7{"J^I-n-*?^K 7? 
l>JU®-2 -x^/t^+vMk (^*> TdHJrt^R^- 
ju. u f) t * i> fl-Kf^k U *) 7 d"J V 

-3-^ h+^^^Jl'. 7i"Ml-2-tF 
CJ*->x^;k Tf»JJV»||-2-fc HO*J/^ 

V ©ffe© f— JUR^t it £ C <b 4>nJ 

[0016] #*W'©«6ttJI|jM!l*te«#«©«R0* 

-ctf ^CiAirtS. Sfc. l^iJ!S-2 0 0-C©8 
H"Ctf^Ct*5-c#. Sf*U<«5 0-l 5 0-C-C& 

s„ 33&K.imm*m-rz > u*) r 

«. ±IB©S^«:j:o-r#64a2.. ^«8«c^ay>=&^ 
c % 5 c t K. «fc -p T f#£ C i *«r # 6. 

[0017] ^(D^Ti-nmt. lt. *-r. ±te©m^ 

•JJWI«£f**iH&U ^^^C- S^tt©T^dr-^S 
i*|»*flH*»-3<fc«Di** 2 ©* i LtSlo 
3-S-£.*ii* s Plf^^'5>. ±fB©JI^-C«. 

dr x jus «t *®s* tr jus* - zmmr 
tut, s^tsttftT^^-^sp^^y^^flnsjo 

AiJiCO. *^SW-e©**^S/cJf). 3fcJ8tC7K®g£ 
(^f) T4"J-il'JSS^f* J fe»SCi**-C**. 
C©«fc'5^2© ; e:>'v-W. sici^Tlti 
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2-t*TfeJ:lr>U M'n<D& t P'e ( i n - s i t u) 8sJJtl 
^-rai*ttWr»tt Sf£U<t*8 OK«±r* 

[0018] CCDgS, c<DJ: 5 ftS^ttOTJU^^-^a 
o®*ft«^A3*i<5C *5K4B«:7kM» 

[0019] m^i±<Dr^^^^MtykmM^m^^> 

H,C = C (R 3 ) -R 4 -R s -OH (2) 
OS*, R J tt***fctt^^S. R 4 «-C (O) O 

& RMMBKtt*. ^/c«K^^l-2 0CD2fflCDW 

SST i<iJa±(Dx--T*;u*S^ ; &^ri^r4>^iO t 

^$n^{t^i»^en^; r 4 #x*^;i/Sod&<d 

o-, m-, p-7x^U>if©7j:; 
U>S, ^^US^DT^*^, -CH,CH,- 
O-CH.CH, --^-OCH 2 CH 2 -^x-f^ 

[0020] cn6<D*rfe, A^SS-e^iii^ 

H,C=-C (H) C (O) O (CH,) „-OH, H,C = 
C (CH,) C (O) O (CH,) rOH t 
(±E©*SC«:*5l»r, n«l-20©Sg() 
H,C = C (H) C (O) O (CH,) „-0- (CH,) 
.OH, H,C = C (CH,) C (O) O (CH,) „-0 
- (CHJ .-OH. 

(±IBCD-SS:tCfcC^r, n, m«1^2 0©SS) 
o-. m-, p-H 1 C = CH-C s H 4 - (CH 2 )„- 
OH, o-, m-, p-H,C = C (CH,) -C 6 H 4 - 

(CH,) .-OH. 

(±IB5£#, nB0-2 0<DH$:) 
o-. m-, p -H l C = CH-C t H,-0 (CH,) „ 
-OH, o -, m-, p-H,C = C (CH,) -C 6 H 4 
-O (CH,) .-OH, 

(Jiffi5?£*, ntJl-20®BR) 3&J*f*LK 

[0 02 1] 5R48^Dy>**K»ft*«»*CCfflftr 
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«c. T^f*t FJKSfctt* h>a*JEJ63*4#ffi*flB 
l»SC4fepIiB-C**. y^A. 
rTFy-JA, io W <um<DT foil y*H. ^Wt/") 
A, #;Ui^A^<D7^#y±S£JiL T^S^A, 

9 &BJ5l&we c 0 cc < t > i to j&fc 
10 *«a«fb*«!a>***«4urB, ««y*9 

A, WfcfhyjA. WtS^y^A, Grignard 

[0022] TJU^t FS. F >Si IttiSWil 

tf. sM'ATJUf't F\ T-fe FTJl^fc F* ^ft> 

20 ;l"^F>, -rf^U-f vrf&JW F >, T-feF^^^>, 

[0023] ffilBiTVl/^t FA£fcfi£4r F >S£flH> 
€>7kM»^WB?*S(D2SEAiSBt^89>^R efo rma 
t s kyJKJ£r*9 , W«c#* LC»HJ6<DJB!Bra* 0 

j>7t FD77 >^^x^;Ux- ^^(D^-f-Jl/^^ 
»jWSWC»*1,1>. SJ£B^a^ 1 0 0°C(DffiH"Ctf 5 

30 [0 0 24] 5R*CC*W8*WrS-(^*) T^y^JR 

*wr*-(^*) T^y^ss^ft*. —«5S3-CTn-r 

M f O"-R 6 -OH (3) 

jaS6^2 0©2«<D7>J-^i. ^»7~2 0C02 

l»T&J:tV M*BTJU#y^-f*>*fctt4«7> 
40 ■ : e^.^A^^>) 

> v ^Fy^A-/*>. /7y^A-f*>»©T^y* 

«-f*>* T h^^^^T>^-^A>T^>, f h7X 

^;br>^e^^A>f ^*>, f y^^ju^o^jur^*^ 
^a^*>, h yy^;bFf r >'>'ur>^:- , i' a-/ *> % 
•r F^^^^r^^t^^A^^^, s/^^i/tr^y^^ 

-5A-f *>3f(D4«8r>*- , 5A-<*>*««^3tl4. 
[0 02 5] -«*3CE?**V7^*>B, ^Omrlg^ 
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T<D<fc5&{t^1»: HO- (CH,) „-OH (nfcJ:2- 
20<D$S&) % HO-CH (CH 3 ) CH 2 OH, HO- ' 
CH (CH 3 ) C^C^OH, HO-CH, CH (CH 
3 ) CH a -OH, HO-CH, C (CH 3 ) .CHi-O 
H. HO-CH, C (CH,) (C,H S ) CH,-OH, 
HO-CH, C (C^J^H.-OH, CH 3 CH,C 
H (OH) CH.-OH, CH 3 CH (OH) CH (O 
H) CH Jt HO- (CH.O) n -H (n(Jl-20© 
g»K HO-(CH,CH,O) n -H(n«l-10 
omm , HO- (CH,CH (CH,) O) „-H (n 10 
fctl-6<DB&K o-. m-. p-HO-C 6 H 4 -0 
H, o-, m-. p -HO-C.H, - (CH 2 ) n OH 
(nttl-1 AOymSO . o -. m-, p -HO- (C 
H,) n -C ft H 4 - (CHJ.OH (n, mlil-13© 
SStn+m^H) , 3 -f-ra-Jk 4-M 

J|/UV0UW — Jk 2, B-^f^U^v'^-ik 

1, 2-> 1 tF*u^>t7^U> s 1, 
D^v^y £U>. 1, 5-J/tFP*^t7f 20 
2, 6-^bFa + Vt7$U>, 2, 2* -tr?*-/ 
-;k 4, 4' -t^*^-^ 4. 4* --Yv^nt* 

o-. m-, p-HO-C»H 4 -OH 4 o m 
-. p-HO-C 6 H,- (CHj) n OH ( n &i 1 — 1 4 

<omk) ##*t/C». cne>^^-Mb^ii 5£i<o 
tti^saitfts. 30 
©a ;krc~ * > <t r s fcabcc ws«©ti»*sflBffl s *i 

*y«)AiF + '>F, y^^Aih + S/F, 
tFy)A-tert-^h^F, *'J-)A-ter 

t-^h*->.K. ^M^hu^A, RK*y)A. mm 

Zf*)lV*0&. tert-^l/'J^^A, 'jf'JA 40 

co&JBStt, iiSTO. 5-3. 0Stt*S^ Jff*L 
<«0. 8-1. 5Mtl)^ e ±IBjl5fg^K<t&S<D 

SS«4 0TW. Wlxtfr h^t FC77>. SM"*-* 
> x yx*jbx-f-;k yy*-^?M/ATS h\ 
^f^;l/*^*y h UTS h\ x£y-;k y 
;k y^PtTJl/TJU^-Jk ter t -^^7^3 
-JWfflt^n^c 50 
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[ o o 2 7 ] a 1 * (y*) t*»/ju 

M'OC (O) -R 6 -OH (4) 
(5£* % R\ M'WLhKCCHD) 

«TK«r<b6«: HO.C- (CH,) „-OH (nt* 
1-2 0©SS) , HO,C-CH (OH) CH 3 , HO 
,C-CH,CH (OH) CH,, o-. m-. P~HO, 
C-C 6 H 4 -OH. o -, m-, p-HO,C- (C 
H, ) „ - C 6 H 4 -OH. o -, m-. p-HO.C'-C, 
H«- (CH,) „-OH (n&£l — 1 4<Dg») , o 
m-, p-HO,C- (CH,) n -C 6 H«- (C 
H,).-OH, (n. mttl-l 3©fflBfC." n+m^ 
14) #«K*3ft*. 

[0 02 8 ] ±MZ<Dit&mtf>h7x2 h >^r?|*air^4 

3l£&#>n, S4CD^;u^^b-hT^^->^iSWW 

StLTjISTO. 5-3. OSK*83&J % L < « 

0. 8- 1 . '5 

[0 02 9] wm^p^'>*t«3. *fctt^ny>ffc;uu 

*~Mt^m*mtm\, mmmwmsm, 9&. 10 

iitffic^ (y^) r^u^«-=ev^-<oa^«:*5C> 

4 (>^) T^';^3RK^t**«Jfir*Ci*"C#*. 
[0 03 0] *KS£WT£^P^>{fr89<t Lrti^Cc 

R 7 R 9 C (X) -R'-R'-OH (5) 
(^ip, R 5 «±IB^pID. R\ R'ttTkiSt 
K«»1^2 0(DlffiCE)T^*^a. ^»6-2 0O 

(O) O- (x*t-;US) , -C (O) - (*hM) . 

HO-R s -C (R 7 ) (X) -R 9 -R 8 (6) 



13 

R\ R\ R\ R\ X*3LbE«cBID) 
H»SC5CC7Sr{t^aOA*«<fcLr{i, XCH.C 
(O) O (CH 2 ) n -OH, H,CC (H) (X) C 
(O)O(CH,) n -OH, (H 3 C) a C (X) C 
(O) O (CHJ n -OH, CH 3 CH,C (H) (X) 
C (O) O (CH 2 ) „-OH, 
[003 1 ] 
[it I) 




C0 2 (CH2) n — OH 
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* [0 03 2] (±IECD§5£CC:fcl>-C Xtt&SI, ^Jg, 
Ztcltaym. n«ri-2 0S>g£fc) 
XCH,C (O) O (CH,) n O (CH 2 ) .-OH, H 3 
CC (H) (X) C (O) O (CH a ) n O (CH a ) .- 
OH, (H 3 C) ,C (X) C (O) O (CH,) n O (C 
H,) .-OH, CH J CH 1 C (H) (X) C (O) O 

(CH.) n O (CH.) .-OH, 

[0 03 3] 

Mb2] 

10 




C0 2 (CH 2 ) n ^O-(CH 2 ) m -OH 



[0 034] (±IB©SS;K:*5l»r, Xtttt*, *SR. 
ZtcteBVm. n, mttl^2 0©K») 
o m-, p-XCH,-CH 4 - (CHJn-O 
H, o-. m-. p - CH, C ( H) (X) -C 6 H 4 - 

(CH,)„-OH, o-, m-, p-CH 3 CH,C 

(H) (X) ~CH 4 - (CH, ) .-OH, 

(±K©«S;«:*5i>T. Xttts*. .mm. ttcteav 
n&0-2 oornm 

o-.-m-. p— XCH» — C,H 4 — (CH,)„ — O- 
(CH,) .-OH, o-, m-. p-CH 3 C (H) 30 
(X) -C.H,- (CH,).-0- (CH,).-OH, 

o -, m-, p-CH 3 CH,C (H> (X) -C f H,- 
(CH,) „-0- (CH,) .-OH, 
(±BB©*5WC*J0>T V Xtt**. JMR, SitcteaV 

m, n»0-2 0(O!5a, mtt 1 -2 0<omSi) 

o-, m-, p -XCH,-CH,-0- (CH,) „.- 

O- (CH a ) .-OH, o-, m-, p-CH,C 
(H) (X). -CH4-O- (CH,) fl -0- (C 

H,).-OH, o-. m-, p-CH.CHaC (H) 
(X) -CH 4 -0- (CH,) .-O- (CH,) .-O 40 

H, 

(±ieoss;cc*sc>t. x&SJft MM. stcteav 

n, m(il-20«) 

[0 03 5] ~ MS 6 fC^Tffc^1»<DJW*W<fc Or (J, 
HO-CHaC (H) (X) -CO,R, HO- (C 
H,) ,C (H) (X) -CO,R, HO- (CH,) >C 

(H) (X) -CO,R, HO- (CH,) ,C (H) 

(X) -CO,R, 

(_b3a<Z>«SWCfcC>T. XW*3R, a/c«3^ 

Rttg^si-2o©7^;H, ry-^us, r so 



^I,+JU») 

HO-CHaC (H) (X) -CH S , HO- (CH,) 
,C (H) (X) -CH S , HO- (CHa) 3 C (H) 
(X) -CH S , 

[0036] 7m%*^&^vy><tAJ\'*~)i<it& 

•OWHWW ft h «, 

o -, m- ( p-HO- (CH, ) „ — CH 4 -SO 
,X, 

(±5«t*><,vr, XttffiR. ^/di3^^ n{i 

0-20CDS$fc) 

o-, m-, p-HO- (CH,) „-0-CH<-SO 
,X, 

[0037] *®?s^wr^wts^py>ft«j, s/tt* 

^M3y>{fc^il/*-JHfc^«J«rH»«i|iLr (>£) r 
[0 03 8] *i8l*Wr **«^ny>ft», SfcW: 

-5 (>*) 7i";;«l^»*»SCA*irS4. 



(9) 

15 

[003 9] ^iT^$ti^s§^ny>^s^-cir 

T^y^mtYk^^Mffsotio cn?><D*k^ 
2-:7*P^>^-;k l, 3-^a^>s/*-;k 2 

--rf^OU-l. 3-y"nA>^:*-;k 2. 2-t>-rf* 

;u-l, 3 -yaA>^:t-Jk 1, 4-y£>v^- 
;k 1. 3-^*>5^*-^k 1. 2-:/£>^:*- 10 
;k 2. 3 -:/£>^-;k b*^:3-;k 1. 5-^ 
Jk 1. 4-^>^>^*-^, 2,4- 
-^>£>i>:t— ;k 1, 6 -^*lf>S/*— 1. 7 
-^y*£>v^-;k 1, 8-:*£*>^:*-->k 1. 
9-y^>^*-;k l. io-f*>^-;K l. 
12-Kf^>^-ik 1. 2 ->'^n^>^>^^ 
— ;k l, 3 -y^a^>^>^t-;k 1. 2-^5* 
u^+lf >iy^--;k l. 3 
Jk 1, 4 -5^a^*tr>s?*— Jk yj-bo-^ 

1, 2. 4 h V*— ;k *f3-;k 20 
y-;k tpnt/k 1. 2 -2^b Kn*W:7£ U 

1, 3-i/tFD^>t7^U>, 1, 5-t/tF 
a + iy^y £ 2, 6-2/bFP*'>t7^l/> t 

2, 2' -t'7x/-;k 4.' 4* - by * y— ;k tr 
X (4- t FD^>7x^l/) y £> v 4. 4' --/V 
7 , at , 'j7 : >7xy-;k 3. 3' - (x^u>^^- + 
Sy) Sy? * y — Jk a, a' -^tFP + ^-p- + V 

1. 1. (4-tKD+i/7*i;W 
btf;tfu-;k 1. 2, 4-<>-fe'>hyt- 

;k fccfc^. ±iBsP«;*-jWk^!»©T^*y*JK*a, 30 

x^l/V^T^X 1. 1, 2 

-^7 s y y*a;o, 1, 1, 2 

-^7;^-2-^^l'7 , PA , > v l, 5-^7^^ 
>£> 4 2, 2 -SsJpJl'- 1. 3 - 7'D^*>y7 5 

1, 6-^t>y7^>, 1. 7-^y*£>^7 
^ 1 , 8-^^^>v7?> t 1, 9-y7 = // 
1, lO-^S^f^y, 1, 12-^7^ 
Ff s #>, 4, 4' -y*u>b* (s/^n-^*2x;i/T 
5>) , 1. 2-v7$ y->^n-\+1f>, 1. 3-^ 

1. 2 -7x^b>y7$>, 1, 3-7x^U> 
V>~7 = >, 1. 4 - 7 x~ U>2y7 5 a, a' - ^ 

7 5 y- p -*^u>. *5<£tf±ie# y 7 $ >{t&to<o 

7ib*y*K*, ts^Om, 7P>8, y^7P> 

7^b'>K. 1. 7 -^7*^>>?^;u^> 
BL 1, 8 -*^^>5^*^#>H, 1. 9--/^>i/ 
*7;l/#>K, 1, 10-f*>^^>i, 1. 11 
-Vyft?>isft)l'#>M. 1, 1 2 - Fr^^i^JU 
#>M, 1. 2 -5>^o^>5?>> ? ^;l/^>^ 1. 2 50 
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-*y*D^+1*->5'#-rt'#>K> 1. 3-zs?u^y- 
>is*f)l7i<>m, 1, 4 -i^a^*t>->i/*M/sF> 

& l. 3. 5 -s/^o^**> h y;&;i/#>M, y# 
-fyy^HK* f-U^^JUS. 1. 2. 3— ^> 
-fe*> b y/7Jl/#>«. 1. 2. 4. 5 — ->4f>f- F ^ 

ufrxym. *5cfco*±is^ y *ju#>«©7^/7 y &m 

1. 2 -x£>S^*-Jk 1. 3 * 
*-;k 1. 4-^dr>S?^*-ik 2. 3 - 
^-;k 1. 5 — t>*>y*a|--Jk 1. 6 — ^ 
tJ->5>**-Jk 1, 7 — ^*>^^*-Jk 1. 8 
-*^*>^*-ik 1. 9-y^>S^*-Jk 2 
-y;^7*FiWi-f;k p -=^5>U>- a, a' 
-S^^^*-;k 1. 2 — '0-fef>^*-Jk 1.3- 
^>-fe'>i^^^-;U, 1. 4 --<>-fc?>^;*--;k *5 

<fco\ ±E#y^*-Mtd«©r^*y*ai«. attt 
y^A. ntfk^F y?A % K>fk*y^A. irc;&& e 
[o 04 o ] ±iecr>^y^*-;u, #»;75k #y*7ju 

#>Ht #y^*-^*ffll*4IBtt. ■&KJ£«ffi3lt3 

A, ga^y^A, KBWcJR^hyjA. 

F+S'F. tfy^AXF + fF, tert-^h+^t 

^A, *»'^A?W6ti^ 0 

[0041] ±Mz<D&m<D?im^nhtiz>. ^cc*^ 
(y*) 7 ^ y.^**^*J: o . cn*i« 

»4-r4«ktt««»t»*C4*sr#*. CCDgg{ktt 
fflfll*tt«T©2rtE»: (A) J£mC7m&*m?2> 
(y*) 7^y^3R*#», (B) 7KKSiSJ^L^6 

sim*2fla±*-r4fk£«L iie^fiE^i-rsfco 
[0042] (a) j&fr<D3m>i f c7mM*m'?z> 

) 7 * y J«I^li*ttt»l>t 6 2 «WBl±Sr« 

5 0 0-5 0 0 0 0<a«H«C*S©*s#*lA>. 5 
0 0KTt?*5i (y^) 7^yjU**^«©**(D«F 
tt^«3SStiCC< <, SOOOOJSUifiCttS^. ^mcc 

[0 04 3] (B> «»0*MliJKJ£l/ 9 
2fflfiU:*-r*^t^«!4Lrtt. WCCBBettttO*. ffl 
iLK. l»T-*«c2fflJiU:©-r V->7*- h»*WT4 

C^*(D7^*JUi-y"iMt«l*ft:«filt^kWf©r ^ 
y^*^ys UMli, *fft*;i/#>»fcJ:c;t©^oy> 

[0 04 4] l^*CC2ffl«±<D-<y^7*- h** 

<D*fleffl-r-5c&*sr#, 2. 4-h»;u>^ 

-/y^7*-h* 2. 6- h y U>S?-fy2^7*- h. 
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4, 4' -^x^M^^^V^T^-h, 

K ^^ + ^'JU>v?>fyV7*-h, 1, 5-^y* 

u>i^y^y*-K *fgfb^yxx;u^£>^y 

*->y u>^-f vs/y*- K ^y*o>^-r y^y* 
-K -^ttttfl^SB-4 5(Dc:cb# hy-ry^y*- 
K »©^ys/y*-h{b^« % *5^-jun (ffife 
^x;i"2u*>ttS3> (Dcrcb^f ^ i/7 h^y-rv^ 

y*-Mb£». f^^^-ML, HL 10 
A. G. a») , =JP*-hEH (H*#y5U*>X 

3ftt») <oc:i#^y*>y^u- nR*wr*#y y 

y7^- Hb^/^Sv^-^L -Yx;U£ u 

^tt«).oa*7W y -f vs^y*- Mb£- 

^p-^yy^7*-h*iffli/ttib 

a y ^>y * - h S£ wr & { t^w icDie^tb ccoc»r » 
accuse 3 titter Wttf, y^y*- h*i*iS 
(^^) y^y^**^*o*B»© 

tb* (NCO/OH <*Jl/Jt) ) 3&«0. 5-3. 0"C* 
&C<t#jf?$L<> 0. 8-2. or**C£rt*J:9*? 

[0046] C<D»K©aJ5B»r**aaBCC*B!S4W 
^iWKlSDT, W«^Xit^^3«y5>9©4i»I© 30 

JUBKiSBflnurfciCi. waxXfb^ftOrftttWtLT 
tt, *^^;i/K^X, >>y^;u^X^y-fer— K ^ 

x -k t?*^^;i/^x^**ii/#*^u- hm&mtf 

y = >, N, N-^^^>^n^^i/7^>, N. 

N, N' . N* -f h7^^l/X?U>^7^>, N, 
" N, N' , N* -f h7^fW^0 1, 3-^7? 
> k N, N, N' . N' -f* 1 . 6 40 

-VT * N, N, N' , N' ' , N' ' — 
^$/x^l/>h«J7i>, N. N. N* . N # ' . 

y ^;Uyy^^>, h'jxfl/>^75>, N, N' - 

^?;i/t'^7^>s N-^Ji^;i/*y 1,2- 

^^7^xF+Vi^y-Jk N, N, N* -hy 
^^^7^i^x^^-^7;> 4 N 
N' - (2-tFD + '>xfjl/) t^7i/X N- (2 
-b FP + i/i^l/) *MU*y >, trx ( 2 -S^^ 50 
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7;yi^) X-f*Jk i^U>y; (3 

[0047] *«MCCfeW4WtttiB«E»«Cffiffl3ti* 
7S -/^Xh«91fflilyr«»«clB3E»*<, -*^5> 
4*jUAyji/f J t FicoWftlHlC* (^p-;Mb& 
ft) . ^7S>i*^A7^ft F©fi»^«l ^ne> 
©y ;u rMtm. tt 6 WcflBWm*»*if 6 

[0 0 4 8] ^IBOWbttfflfiSftCCfflt^n*, 1# 
CC 2 ffl«±© tt is £ & {b^ <h IT 

^^K, yi?b">HJ. y$ui^ 

jvwt. -r-uy^^K, hy^y^Fi, fu^y^h 

[0 04 9] **IB0 2flE» (A) , (B) *5<fcC«fr 

BccajD-rwbjWiSii^LWbS'tthtf. aeanefbtt 
tcanytis— awbift^ftens, w{b*ff«:oi»r« 

WKfflRtt&l***, — ®CC 0 °C- 1 0 0 'C v »S5 L < « 
2 0 e C-8 0°C-C*-5o Wb*©ttK«*fflC>* (A) J& 
^cDS^fcJ:^ (B) at^CDWKOOSMHMS^^ 

[0050] ±8B©fflfiB»<fc 0»6nSWb»©*ftW 

*xtc % **ih<d, ^tcy^^-x^s^wr^ 
( ^ 4r ) y ^ y R«:jfi^/c»«<o*afecc 
&*)nhti%>. *4b«c*m»*w«"* (^^) y^y^ 
3Rs^#©tkm** y ^ x jua^wsfes^^-r ^ 

[0 05 1 ] 5KJ8(0*MI*y;u^r^^SSWS»*K: 
<,>*c£#r»*. ^3^«, *{by y;uo<t935cy^^r 

^.Jl/SdW^nyMbfti^h y^Ay h^>KCD<£5 
3Qctt»*t¥ffl3*4*tt, 7yjMVi/7^-h^7 

(y*) 7^y;Wpy KOcfc^teyji/^-^i/* 

d*tt^ny><bft*JSKBS*4*ffi, r*'J^B»<D 

[0 05 2] yjU^-x^S^W^nyWb^Ji^S^:^ 
ffl$-&-2>^iiCcfeC^rffl^6n^y^^x;l/S^W^a 
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4 - 3- K- 1 3-^pd-2 
-l-TT'-rX 3-:/n*-2 1 -^>. 
3 _ 3 _ K _ 2 -y^^- 1 gtt^f 6*v 

**>K, *y)A/F+2/h\ tMJ'i'A-tert- 
^h+S/K, - t er t -T/h+^F, 

[005 3] TW-frm&UJ V*>7*- h{fc^B5i 

F»a«*tf6*i. C*i6<k^»*SJ£S-&4«^. *® 
'Si^yS/r*-h*©JSJC£«ca»fflC»6*i*^X*. 

3-^f>S^a7>f F 4 4-^>r*>®^D^^ F, 
5 -^*-te>g^n^ F, 1 0 -^>r-fe>^^D^ 

[0054] T^^r-^aSW*^#>»i 1TB, 



10 



20 
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c>. ±E<o«i©*tt-c»6*i4, *»«ct^-ju» 

[0 0 5 5] C<0«{bttiltlSB»tt«T©2tt» : 
(C) ±ia©i»-r*i^©*tt«:J:Df» 6*i*. 3fcigtt7 
;^^H^Wt^> T^yil/**^*, (D) 

& 0 (o at#©5K*KT^^-ii«*W"r* 

WcfWRttttt*#, 5 00*^5 0 00 OORHKl**© 
3Wfr*tA». 5 00HTt?*4i, rfUJU* 
S^»®**©«Ftt3&*»H3*iK: < < , 5 0 0 0 0«± 

[0 056] (D) SE^Ot Fat^^S^Tft^Ji 



5 — ^-fe>^, 6-<v/^>bl 7 -*>?7->m. 1* 

R 1D 3 S iO- [Si (R 10 ) ,0].-[Si (H) (R n )0] b -[Si (R 
11 ) (R 12 ) 0] £ -Si R 10 , (7) 
HR 10 zS iO- [Si (R 10 ) .O] .-[Si 
R 11 ) (R 12 ) 0] c -Si R 10 2 H 

*/c«T^;U*JUS. afctO^a^lOO, bte2^b 
£100* cttOSc^ 1 0 0©SS»**T) , — «*^30 



(H) (R 11 ) O] b - [S i 
(8) 

[0 057] 
-Ht3] 



R 13 h 
r (SiO) d -(sjo) e . 



-,13 



a14 



R 14 
(SiO) f 

r»15 



(9) 



,) O] 



[005 8] (SC*R ,J *J«fc.VR ,4 «|g«»l ~6©T 
gfctt. 7x~Jl4E. R^tiKJRKl-lO 

(J2^e^ 10, f «0£ f£ 8(5818**1, *^ 3 40 
^d + e+f^l0-C*-&) iffll^CiAST^i. C* 

(CH.) ,SiO- [Si (H) (CH 

i (CH,) 3 (10) 

(CH,) ,SiO-[Si (H) (CH,) O] 
H) (R 1 * ) CH,) O] h -S i (CH,) , 
(it*. R"tt*£*fcfcM^-'l'S. ««2igS10 
0. h«0 5 h ^ 1 0 0©$!$. CbHsW^^-^S* 

[0059] 

Hb4] 50 



-*SC1 0, 1 l-C*3ti*idttf>n*-!>->^». HBW 
12.1 3r^S*iSStt*t'n*-»J->ai»* IA>. 
- [Si (C.H.) ,0],-S 



.-[Si 
(11) 



(CH,) (CH,C ( 
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H CbH 5 
r (SiO) r (SiO), " 



(12) 



H 
I 



CH3 



r (SiO),-(Sip), 



CH, 



CH^CHCqHs 
R 16 



(13) 



[0 06 0] (SM*. R 16 «*m, S/di^^S. i 
«2^i^l0, jtt0^j^8, 3&>o3^i + jSl 

( D ) f?X#<D4>fc < t h 2 ffl£l±CE> t K n *✓ y ;US£W 

~;Ug£W^*ffi#^b^125K:*fU aS7-13CC^L 

fctFP ^> y Ji>S**Mb^»* , KJ£«fc *> — Sto t K 

"(OSO - 

(CH 2 ) 
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<t*sr**. «*r*&6«, 1. 4-^>*t>j.>. 

1, 5 -^iJ*^x>. 1. 6--^^^^x> v 1, 7 
-*£ir^x>, 1. 8 - y^t/x>, 1. 9 -7= tits 

x>««>Kfb***fb£«L o, o' -s?ryjnr*7 
fo^ y^- v^<D*-XT)\>mt'&&. ^x^u>^ »; 

[006 1 ] 1 3tc^Ufca*M©t Kn^>'J;l/ 

S^Wfb^tftttU t Fd^yjWbSKSO^ET. Jb 
tc m~ffcT >U4rx;u£^rfb^»*i9> o < f5 SST?* £ C 
<hcCcfc9K*b^£f#&c<ta*r#&o ccD<fc5fc*b& 

[0 06 2] 
Hb5] 



r-<osi) n -o 

|__f- 



0-(SiO), 



H V CH3 
(SiO) n - 




[006 3] S^ft (C) <tS!{b#J (D) ttflE»D»& 

;USit Ko^yjuso^Mfc^S — 0. 2©Iitc* 
4Ci#»*l/<. 56tC. 2. 5-0. 4-C$>ZCt 

jW*cc»* Li*. *;i/tb&5 5Jia±ectt4d:Wb^+* 
fc. 0. 2<fc0/hst»i, Wb»fcWbtt*ccsttttfc. 
£u 1^— rsattoi^wbisj^w e>*i*ci>. 50 



[0 064] S£f* (C) &gMbffl (D) £<DiMfcRJB 

W««Br{b»^r^b^»«©^^*^H>6ffJ. fcitf 

Cc*J|H«a:<*«Ofe©«:fflC»iCi^r#* 8 WS-T 
4«c6«. ^- t h\ 2. 5-5» 
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23 24 
2 5-5of*-;U-2. (t-^-rt/^JM-* *mo l^Kt^U^tmitifi+^iCMHOiS:^. ttct F 

j,) _ 3 i?*srt'm':i'*2'F. t-?> ai"j;Mb)J««»SEffli.-c**©"Ci.O- , mo 

jW*J/) ^y^BK^^^WfTWM [0066] <C> . (D) . 

F 2 4 -S^DO^VV^ K. 59n {C-at^ttWcWRttftt**. -«9ttO*C~2 0 O'C, 

-f*^*+^ FOJ:54yrf A^A*tJ/F. »JH/<tt30-C-l 50W10»-24««Wtt 

**«- t -^JMD.fcSariMttX*'*. »5?M»5* 4©#J:lr». #£8 0'C~ 1 5 0*C©WrB10»- 

a^;V**S/i**-jK*-h l,l-^(t-^;l/ ©tttttt#lr>* (C) j£8-C*£#*J<fctf (D) fiS#© 

^Ja^+tX 1. l-^(t-^;u WKfflOill»»^r«K*«¥-r4*«. =fAtt©*>© 

-3 3, 5-hM?jw/>BMt> *6«Bttt©«>©*r^<ftSt"*-*c4*«r**. * 

©J: 5tt^**^*-'*-*»a&J*tf 8h*. «J«^6'»6ti*Wb««0*#«ttffljfc*W*a6 

[ o o 6 5 ] *fc, a*&M*jft& a «. s/- y >*t*. «»*<J> 5»i*«ss«J. * 

tr^a-* r*ft f. srb>mt<om#. 6£- *. *»WK*W&. fcaKegwtJ/ 
* I/? e& <o> r ±is©a*©^tt«:«j:>3 

*/n**>«*jMstf6ti*. e^b^ft«iW>tt«© 20 »6n*5ta»crii/^^»**-r* Of) t*ua- 
wto-ctt Rhci (pph,),, Rh'ci,. r jara^ tF as/* ><b£ 

uCl IrCl, FeCl,, A1C1,. Pd ***taiS-tt4CiKJ:»JiaS-r*C i#-C#*. 

CI -H.O NiCl,. T i C 1 6ti ic7^H^t5 (^f) r9-;j^i^*ii 

S. cn6flD«aE»*arcffl^-ct«fc<. 2*JU2Ui* r». «cc«wufc:^KJ:3»6ft4.*©*T^T» 

(A) W^ir-^lmo 1 K*tU 10- [0 0 6 7 ] t FOJ/9>{b^ftt UTttfcKWRtttt 
-1 Cmo l©«rcflit»4©JMft<. »*1/<B1 «a»tt*>©*W^4. HKM 

o- J ~io-" moioffil-effli.^©^^. 10-' * 

H- tSi (R"),.. (Y),0].-Si (R"),.. (Y). (14) 
<SW R"4aJ:CfR"tt. l»r*lt«aR» 1^2 0© 30 3ffl©mrcl&£-rSC£*«r*. a+mb, tftfe 

r**)u» ry-**. t^*;i>s. **« ffl*#s?l4S©*g*n«. i~5©«h#»*-u». 

< R ' ),SiO- ( R • 1 ~ 2 0 © 1 ffi©^ ttJ*»^ttS^*MS*5SCEtt^ -T ^S* CC 2 fl£Lh£ 

<t*JWT*-»t. 3<I©R' BR-r*oTtJ:<. **l6ttlBI-?*oT«>. H4^>tl>T 

J:i») h y+A^/y^n + i' *>«!:«.». 8l»tt*.^»b£***fc-i-**4***tt. 

m**L R"*fc»R 1, #2flHSLh»«E-r*t*. * 1«-Ct«fc<. 2fflfiLh"C*-»rt«fcl»*J. fo*-y> 

■ti6»H— e*^>r*»J:<. Ba-s-Ct^fcJ:^. Y« |S6KJ:0JBS3*ifc4r-<««^©Ji^K«2 0fla* 

*4»*ti6BBI-C*oXfc«fc<. IKCororfeJ: [ 0 0 6 9 ] -*W 1 4 0C*W4R"*R"©JW*«4 

l> attO 1, 2. *fc»3 *. bttO. ItB, i«itl ^;H^f^tci-07^+^ 

1° */ttt2£mT. mB0-l 9©fflK-C*S. 40 S. ^^^•>JHfOi'^rA^H, 

a +mbilT*6Cit«Jit4fcOit4. ) ifti'CT'J-^i. ^>i>**tti-©T5JMr**. 

■c«3ns<b6«i*««wstis. R' J******* (R- ).SiO 

[0068] ±EYt^**i*fln*»WttS4b-Ctt. --CmSft* h y *;U#^>y^S^*^tf *>*i*. C 

#cci!ss3n-r. a*4rfai©4©*m»4ci*«-c#. ne,t Fuf5>rt^»©*-cfe; 5 

JltttttCI* *». ^oy>«^-. T^3*->S. 7 - > H-S i <R") (Y) . (15) 

7^1. 7SK8. (^+. R". Y. attfiJEiHi;. > r3i3*iSJ8« 

«T5F*. 7 5/tt->i, >;U#7>S. TJU^-- tt»*Wr*t F05/^>fk^«I**._A^S»ttjS*>6 

frfiism&fiWfhtls tiOfcftM&W 4 * F-CW0 »* HfiS 1 4 1 5 -C7n3ti*|g*itt»* 

»l»^flr»tlOjiS*6. TA=i*J/aa*«19K»*U *r4fcFni/9Mb^ft©*f*«4 0rtt. HSiC 

\,k maKftm&M^mmtimvtr-imm+ici-- so i,. hsi (ch,)ci,. hsj cch,).ci. 



(14) 

25 

HSi (OCH,),, HSi (CH,) (OCH,),, 
HSi (CH,),OCH 3 . HSi (OC.H,),, HS 
i (CH 3 ) (OCH,),, HSi (CH,),OC 
,H S . HSi (OC,H 7 ),, HSi (C,H,) (OC 
H,)„ HSi (C,H,),OCH 3 , HSi (C*H 5 ) 
(OCH,) HS i (C.H.) , (OCH,) , HS i 
(CH 3 ) (OC (O) CH 3 ) HS i (CH,) .O 
- [S i (CH,) ,0] ,-S i (CH,) (OC 
H,),, HSi (CH,) [0-N = C (CH,),] 
a ({BLv JJBit***. C>HAXy x~;U«*S*T) id 

[0 07 0] c©J:5ftae«tt^y^»**T4t FD 

fmz&m-r & c t & °reg-c, ±&<d t k a f v Mtm 

**tr* (>*) T^y^fi^ftB. *^CctK^S^ 
*7;i/#>»^-f h\ ^y^>T*-h^g 

<D*arar*c<!:3&s"c#s 0 **«**rfte>«, (c 

H,0),Si- (CH,)„-NCa (CH,0) , (C 
H.) Si - (CH,) n -NCO, (C,H.O) ,Si- 30 

(CH,) n -NCO, (C,H s O) , (CH,) S i - 

(CH,)„-NCO, (i - C 3 H 7 0) ,S i - (C 
H, ) „ - NCO, ( i -C,H 7 0) , (CH,) S i - 

(CH,) n - NCO, (CH,0) 3 S i - (CH,) „ — 
NH- (CH,) ,-NCO, (CH,0) , (CH,) S 

i - (CH,) „-NH- (CH,) .-NCO, <C,H S 
0),Si-(CH,).-NH- (CHJ.-NCO. 

(C,H s O) , (CH,) Si- (CH, ) n - NH - (C 
H, ) ,-NCO, ( i -C,H 7 0) jS i - (C H, ) „ 
-NH- (CHJ.-NCO, (i-C,H,0),(C 40 
H,) Si- (CH,) „-NH- (CH,) ,-NCO, 

(±1E^*, n. m«l-2 0(DM) m&mfbti 
S. 

[0072] 5Rtt«:*BBI*Wr4 (-* 7 * V 

SJCfiKtt. O'C-IOOU #SL<«\ 2 0 
7 5 >»«tt*flt«r SC 4**r *4. 50 
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[007 3] ±IS<DS^rff 6*lfc. *MCCSWtt5/ 

yji/Sswr* (^*> 7*yjnR«£tttt. cnti 
(y *) r ? v #arflK»rfe. * 

*a6COC»rB4SCC«||RttttC>#, 500-50000 
OKHCC*4©>WffSlA». »-T-**S5 0 0ttTtr** 

<b , ( y * ) r * y ;u»a^ft©**©»tt3W«*s *i 
tc<<, $/t. 5 o o o oeubr**i. ^>py>y 

[0074] 5KiSK:ai*»»e^ y u 

<fc4«B*»l«U 3^7BWH«a**r*Wfc«l (* 
•ft) *D*»»aKB«K. as. »n*#»? 

usttv y ^s^^frcw-r £ ( y * ) t&v *jfkn&& 

[007 5] WfcSJ£*fi«T4fc«b«cWb«K*jRa 

mwKHt&b: *#*frmia* ^rs>, 

t^^7J>, i/^PA.^7^X ^>^7 5 
X ^X^JUT ^ /7'DfJl-7 5 >, +^>'JU>^7^ 

> v F'ji^u>i>7i>^7^>, i>y^^;U^ 
7->>>, 2. 4. (WWS/^^ 
;b) ^^y-ju v ^;u^y>, N ^JW-=t;u* y 
1, 3-i^T1ft'^^a (5. 4. 6)^>f ; -fe>-7 

*i<d # «j r s > t ^^ss?^ 6 ft e> ft &<s#^fi * y T 

tf % r-rs/^at^h^ h+5/S/7>, N - ( 6 
-7^XfW 7 5^7'Pt';MfJl'^h^^>'7 
>^(D^ftJ^>^ y -^UMiS 1 iSitett 2 «tUb*£* 

tt^»;jus*W-r* (y^)'r^y^»*^*cc»L. 
o- 1 os«%r«ffi-r4<D##*bi». fin*»^tts 

[007 6] ij«»r*S5R««:3R«ttt/y^*%sr 
-S (y#) 7^J^*i6**c, £*ccjEDrWfc«MK 



(15) 
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27 



28 



&o SHKRffiL-CBWecWKttttC^ -IMC 0-1 

oou « l *b<«i o-soTiriBsna-iiawfiK 

[0077] ±E©»S»J:0»6ti&Wt«W>JI#W 
[0078] 

3 0mL<01HffR)SS««:, y;l/«- n 
(5mL, 4. 47g t 34. 9mmolK a, a' 
-i/^P^-p-^VU^ (185mg 4 0. 70mm 
ol), HtS-i(100mg, 0. 7 0 mm o * 



* 1 ) . 2, 2' -trtys^M/ (3 26mg, 2. 10m 
mo IK |tg?x^;U (4mL) . THzh^hUiKl 
mL) *ttiMK SBR^y>y*l 0^HtfoT«§# 
M«Ofc. S£125£ 1 3 0*C«CftI*fc 
U 3B#raSfS^^/c a Kl6SS*S«CCfc£U 

Fci+^x^jU (0. 352mL, 3 
64ms, 2. 8 0mmo 1) mtttf I, 8 0 °C 
r2RMSJ£S-tfA:. l^«4l«i^^ (2 0mL) 

&-n-^5M/) £4. 1 1 fifWfc. (8 2%) . fi<&t* 
CWRW^SttGPCMJE (#';x^U>»») ted: 
05 90 0'. d^JKMSttl. 4 S/c, 1 

H-NMR##?<fc9, fe^ft 1 0 
iSj3. 2<!r&o/c a 
[007 9] 
Ht6] 



CH 3 _ ^ 

Br-CC-CH^— (p-CH^" CH 2 "\> CH 2 » (C^^^CH^e-Br 



[0080] m&mi (*Mm^mmti&\<DW£) 
mmms^r. x^u^y^-^ (10. 9mL 1 

9 5mmo 1 ) it*'J^> (3g, 3 9mmo 1 ) <DT 
HF^i (lOmL) IC2 -^DO'Pb't^^o^ 
-f F (2mL 3. 35g, 19. 5mmol) 
-C^o< OrSTC/Cc *©**©^r««*2BSIfflai 
J$L/c 0 ftiW® (2 OmL) iftMx^il/ (3 OmL) 
£Unx., 2Jf£#8tO/Co ffttM&ftttlt *J«fc^^ 
-Y>rtti*U Na,SO4-C*y*0/dk »»»*«BE 
T9*U fflflE£tt*»fe (3. 07g). £CDfi£f£ 
«»*S«ESSarSC<t(Cj:0 (7 0-7 3°C, 0. 5m 
■mHg), TaCCC^T. + 
:/ntf**- (2. 14g, 56%) „ 
HjCC (H) (Br)C(0)0(CH,),-OH. 

3 0mLCDWEJSJCSS«:, yjl«- n 
(5mL, 4. 47g, 3 4. 9 mm o 1 ) , MiStfJ 1 

-cnhtitc^mm^m^m (i38mg, o. 6 9 8 

mmo 1 K ^itm-m (lOOmg, 0. 6 9 8 mm* 



o 1 K 2. 2' -^b*'J^ (2 18mg, 1. 4 0 
mmo 1 ) , mSL^)^ (4mL) , T-Zh-bVfc 
(lmL) £f±i£<&, fiJR^^y>y*ff otiSSW* 

Stlfc »d«*13 0 a C«:tt«M/. 
2B9MEJ£3tffc. E*6S«*S»K:fc£U 
30 ^8-2-tFP + WW(0. 17 6mL, 182 
mg 4 1. 40mmol)» l 1 0 0 •CT2 B*IBR 
£3-f*fc. B^llltlWi^* (20mL) 
.>F»»«r«8flUft:«, ««* 1 0 9*tBBfC 2 liL ^ -Y 

>-Cl@iSfe»t,fc. wwtNa.so^iaiufca, 

#y (T f yiUM-n -7*>l>) *4. 4 4ar»fc(iR 

^9 3%) . «^©tt¥*^«»GPcs^ (#y 

^CcfcO. 6 100, 3 
2"C£>-?ft: 0 'H-NMRafiECCJrO. fi^f* 1 

[0 08 1] 
lit!) 



HO-(CH2) 2 -0' 



O 
II 



9H3 

(CH 2 -CH) n — (CHrCf)m-Br 
CH 3 C0 2 Bu C0 2 -(CH2) 2 -OH 



[0 08 2] HJ6W3 



50 5360(2 Ccfcl»r. T^y^»-n-^^*l OmL 



0-6) 
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UJUBJ-n-^^^) *6. 9 6 sWtc <iR^7 5 

K^O, 8 300, ^IMttl. 3 
•ifc. 'H-NMRWJEKcfcO, fi^ttl^T-^ 



30 



L««rafi«i-«*<raa«c^^- {t7«c5*r#y <r 

^yjl/Bt-n-:/*^) *5. 75gf§/t (4X^82 10 
%) . *£flro*¥*^«ttGPCfflse <#'y**U 
>&g0 CC<fc»). 7 5 00, 36t* 
ofc. *fc', l H-NMR«H©cJ:<K m&ttlfH-^ 
¥«3 2. lffl"C*ofc. 

f©S#l5 

5 0mLOBffiSfEaSa«:. y^Bl- n -^TmV 
(10. 94mL, 9. 78g, 76. 3mmolK 
$mm 1 rf#e>tifc*B«dWHite8( OOlmg. 
1. 5 3'mmo 1 ) , mtm—m (2 1 9mg, 1. 5 
3mmol), 2, 2' - tft' U ( 4 7 6 m g . 20 
3. 0 5mmo 1 ) % ffiRxPfr (8. 8mL) , T-fe 
h^hy;M2. 2mL) *tt&#, g3R^:7y>y* 

O 
II 



c^K2 0mDrm, io9**Kr3i§L 

»«**fiETB*U 'J (7 

^i;;UK-n-^^) *5. 2 3gH/c(5 3%)o 
S^ttO^E^^S^G P C 9J£ ( # V A * U 
») ccj:9 34 0 0, #^»MBttl. 3 1t^^c, 
*H — NMR£Hfr<fci3 * a&ttl^ftfcO©* 
Battel. 0 9fflr*ofc. 
[0083] #cic, Jg#-T\ ii^^e^ilx/c 50m 

wr&*y (r^y-rt/M-n-^^i/) (2. 15 

g), Na 2 S-9H 2 0 (76. 3mg, 0. 318m 
mo 1 ) , *<fcffi^^-^ ( 3mL) *f±ii*. SK 

Bfi^3BWMi#i/fc. sa«c»aiufca, sw*^^ 

(5mL) , 10°/oSK(5mL)^ 2Jf£#S8 
b/co WtSJl£ 1 O^ii^^ Na 2 
SO«"Cia»0;te«, JWS^tWFFBSTftCiCcj: , 

Bt- n - -?*)\>) £ 1 . 9 3 gftftio K^ftOfflff^ 

^aatGPcwje (#yx*u>iit») 570 

[0084] 
Ut8] 



[ HO-(CH2) 2 -0^ Cn Y- (CH 2 ^H) n — ] 2 s 

CH 3 CQ 2 Bu 



[0085] mmme - 1 0 ( wtttoftsE) 

<T^yJl/M-n-^^> T^c^-T3W#6^V 
X^MHR <«aC^sttH»tflW. U-220, i^^U 
S^Stet*. ( * * ) T ^ y Jl/*«£f*©*K*£ * A 



CCfcfU 0. lSSSPiO/c 
[0086] ±EB^W*WEET«:«fflO, SS#tc*L 
iW,r8 O'Cri 5«FlH»0ll!«Yt.3*fc. »6*ifcWfc 

h ji/x >tc 2 4 H»n«« L/ . mwommmu^h. 

[008 7] 
Hfc 9] 



CH3CH2 




NCO 



10 0 8 8] 



50 can 



4 



(17) 



31 
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32 







7 


£t&&\ 8 


gss« 9 


**6«si i o 




© s •& # 


© fi-&# 


£SS#J 3 


©s^# 




y )\, ft m / % 


7 1 


9 1 


6 2 


7 7 


8 9 



[0 089] 1 1 

(y^yju-n-ftr/^n oogffiffl) ccr, ^ 

«GPCffi>JS (#y^^U>UW) K«fc0 5 1 00, » 
[0 090] :JMC, ±KO<t^«:L-C»e>4ife*4acc* 

MS*wr**y (T^y^«-n-^^) (so ■ 

g) *5<fctftryy> ( 1 OmL) (Dh;I/X>^SK ( 1 0 
OmUK, giR^BfiT, 6 0W, 10-»)>ft 
h* (7. 22m L, 6. 8 33. 6m* 



10 



mo 1 ) *»9>^< OiWTU 6 0 W3B*B«l*l, 

r/7-/>t?*»l/fc. *WI*Na a SO«rtt»U « 

AiWf5#'; (7f 'J«-n-^) (43 

JE <#yx*U>**> (CJ:»)5 40<K imKHBtt 
1. 3T*-*fc. tit. *H-NMR#WCJ:tK «^ 
(*l^^/cOCDT;U^^^ScD<l?S« :s F^l2. 2 8<! 

r& ore 

[0 0 9 1 ] 
Htl 0] 



<fH 3 



& CH 3 C0 2 Bu ™ 



-Br 



COHCH^srOCHCHah 



co 09 2 ] msw-i 2 

jffifcJSiP'g £!JBP?-*«*.ttWfc 5 0 m L © 3 op? 7 

y (r* y;H*-n (780mg). try^ 

> (0. 3mL) tei^hJl'i^ (2mL) £{±i^ 

tc. ssrshsit. 1 0 -■?>7 s H2>Bti'-n y F (0. 

0705mL, 0. 3 2 8 mm o 1 ) £ 6 0 '(TCiST 

u *©s*©Mr3wraJMtofc. (5 

m L), 10 o /.ai(5mL)l:M, 2H£#8tL 



(CH2) 7 -9 0-(CH 2 ) 2 
O 



0, TSCC^-r, H*4g«CTJl'^^^*«rW"r*#y 
(T * y ^M- n - *f»fc (56 0mg),H 

30 hnitm^m>»w^^mtGPcms. <# y U 

>»H0 CC <fc *K 6 5 0 0, 1.31 r* 

[009 3] 
& . [ffcll] 



9 

CK Cv y- (CH 2 -<^H) n 



.-1,8 



CHc 



C0 2 Bu 



[0094] 13-14 

JUiWll. 1 2-ctf e>ti/cP*iSK:T^^-^S** 

y*»£#fb£». *j<fco'offia^©i. 1. 3..3- 

(8. 3xi0-'mol/L + ^U>SI) £<fc<il^ 

Lfc. t Fci->y^*^*<k^©^fflS«- fi^tfc© 



O-'-lO-'SIilfc. 

[0095] £©<fc 5Kl/"C»6tlfc«tfE«©-»* 1 
3 0 *C©# v F hiKrWfctttltff «#». 

[0096] . 
Htl2] 



50 



(18) 



33 



H 

\/ 

0' SL O 
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H 

w 



H' 



[0 09 7] 



Si 




Q~>Si' 



o si o 



Si: 



°Si° 

/ \ 

H 



*10* [*I2] 



ft ttffl 




a &&&& 
<z> « m & 
( ^ ;v % ) 


i 3 o x: \Z 43 

& %> y & <t 

M 




( %) 


IfiHl 3 




1 0 " 4 


8 » 


loot: 

1 4 Pfl 


8 4 


iSWl 4 


£6£fl l 2 


1 0 ' 3 


5 # 


1 3 0 "C 

i 5 $f m 


8 5 

— 



[0098] 15 

3 0mL<OffEKlSS*«:, mmm ir»6ftfcW* 

(2 g) , jtf-frl/J h*i^>^> (0. 3 2mLK 
h**^^ (0. 09mU T^^r^^&^cMU 

3^fi) , OffiS*©l. 1. 3, 

1. 3-^tT^I/^^0*1f>«* (8. 3X10- S m^ 



fi) *f±ii*. lOO'Ctl ^S^L/c D 

F*2^yA***tr*#y (r^y^K-n-^ 

£2 gtf/c 0 
[0 099] 
[it I 3] 



CH 3 V 9H3 

(CH 3 0) 2 Si -(CH^io-C O-tCH^-CKCN^- (CH r CH) n — (CH^-Br <pH 3 

O CH 3 C0 2 Bu C0 2 -(CH2) 2 -OC-(CH2)io-Si{OCH3) 2 



[0100] ^cc, ±IScd J: 9 cc urt#f>ti/cS^ffiic 

;U) (1 r) £Kfttt£ <«5S*ttH*<tlS«. U-2 

2 0, ^^^Xyr-fe^r-feht-h, 3 0m 

l^SMfflUc. S»«c7HIBttB-r4C<fc«cJ: 

sy&W2 

1 0 0 m LORjeSCC, T ^ y n - ( 2 0 

m L , 17. 9 g , 0. 1 4 0 m m o 1 K 2, 5-2^ 
^D*7^t:>i^^K0. 628g, 1. 74m 
m o 1 ) , *ftf&-IH (2 2 5mg, 1. 57mmo 



40 



1) 4 -O^^W^xf U>h»J75> (0. 328 
mL, 0. 2 7 2g, 1. 57mmol). h^^> 

(2. OmL) £ttiA^ a«R**fTofc«, 
JftL/c. *I^£7 0 0 COCjJO&U 4 S^IBSlCS-e 
/Co C©B*«£t\ v-CDJSft^«8 2%"C*o/c 0 

y 10200. ^JKWEii 1 • 

14-C&0/C 

[0101] 

[fbi4] 



(19) 



35 
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EtC^C 



C02Et 



Br-fCH-CH^CH-CH^C^-HC-fc^-CH^Br 
C0 2 Bu D COjBa 



[oio2] m&w 1 6 

(5. 00r). 4-fc Yu^^^mi- 
(0. 248g. 1. 9 6 7mm o 1 ) £N, N-i>J* 
fjl7-bh7S K ( 1 OmL) *Tii-£U 7 0*C"C3 



Cite J: 

SWH5RMHc*B«*W5«*(**Wfc. 'H NMR 

10 1. 6 61t*nfc. 
[0 10 3] 
[ft 1 5 ] 



COzEt 



O Et0 2 C ^ „ 

HO^CH 2 )-C-O^CT-CH 2 > 7 CH-CT 2 -CH 2 -HC^CH 2 -Cjd^O-C-fCH 2 ^-OH 
C0 2 Bu C0 2 Bu 



[0 1 04]WW17 *^<D^V^T*-hS#*.>l'tttn/3£&*S<!:L 

9SKffll 6-C»6tifcH5RiiK*liai**-J"*'Hy (T 20 fc. 

^yjm-n-^*) iT^KTjrf 3««t-fVi'T* [0105] 

-Mt£* (-^ttfflBiSSB-4 5) *«fc<«6t/fc. Htl6] 

o 

•OCN- 

o 



CH3CH2 





OCN 

o 




NCO 
NCO 




NCO 



[0106] ±K»£**»ETK«}SU 100 "Cr 

■TSt 9 7 /c„ 
[0 107] 



(5l)Int.Cl.' «MIW FI 

C0 8G 18/83 C0 8G 18/83 

C 0 8 L 83/05 C 0 8 L 83/05 



Searching PAJ 



1/2 <<— V 



PATENT ABSTRACTS OF JAPAN 

(1 OPublication number : 1 1-080249 

(43)Date of publication of application : 26.03.1999 



(51)Int.CI. 



C08F 8/00 
C08F 4/00 
C08F 4/06 
C08F 20/12 
C08G 18/62 
C08G 18/83 
C08L 83/05 



(21) Application number : 09-325857 

(22) Date of filing : 27.1 1 .1 997 



(71) Applicant 

(72) Inventor : 



: KANEGAFUCHI CHEM IND CO LTD 
KUSAKABE MASATO 
KUANO KENICHI 
NAKAGAWA YOSHIKI 



(30)Priority 

Priority number : 08317195 
09184684 



Priority date : 28.11.1996 
10.07.1997 



Priority country : JP 
JP 



(54) PREPARATION OF (METH)ACRYLATE-BASED POLYMER HAVING HYDROXYL GROUP 
AT TERMINAL 

PROBLhS^O BE SOLVED: To provide a method of preparing a (meth)acrylate-based polymer 
having hydroxyl groups at terminals in high proportions, a curable composition using the 
polymer a method of preparing a polymer derived from the polymer having a.keny. or cross- 
linkable silyl groups at terminals and a curable composition containing the same as a main 

SoTuTlON: A halogen atom in a (meth)acrylate-based polymer having a terminal structure 
represented by the formula -CH2-C(R1 )(C02R2(X) (wherein R1 is H or a methyl group; R2 ,s 1 
Z Z ^20C aryl or 7-20C aryl; and X is CI. Br or I), which is obtained by polymerizing a 
(meth)ac^late-based monomer using organic halides or halogenated sulfonyl compounds as an 
initiator and metal complexes having VIII, IX. X. XI-grou P metals of the periodic table as a 
central metal as a catalyst is converted to a hydroxyl group- containing subst.tuent. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



26.09.2002 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAPNaWGDDA41108024. 



2005/11/17 



Searching PAJ 



[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAAPNaW 



JP.l I-080249.A [CLAIMS] 



1/3 <<—i> 



JP.l 1-080249.A (CLAIMS] 



JPO end NCI PI «ro not responsible for any 
dsaages caused by thi use of this translation 

t This document ha» been translated by computer. So the translation may not 

i**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1] The manufacture approach of an acrylic polymer characterized by changmg «nto a 
hydroxyl-group content substituent the halogen of the acrylic polymer which has the end 
structure which is acquired by carrying out the polymerization of the acrylic (meta) monomer by 
makina into a catalyst the metal complex which uses an initiator, the 8th group of the periodic 
ta Wo. nine groups, ten groups, or 1 1 group element as a central metal for an organs halogen.de 
or a halogenation sutfonyl compound, and which b shown by the general formula 1 (meta) of 
having a hydroxy! group at the end (mota). 
-CH2-CCR1XC02R2XX) (1) 

(For a carbon number, the alkyl group of 1-20. the aryl group of carbon numbers 6-20 or the 
aralkyl radical of carbon numbers 7-20. end X are [ the inside of a formula and R1 / hydrogen or 
methyl, end R2 ] chlorine, a bromine, or iodine) 

[Claim 2] An organic halogenide or a halogenation sulfonyl compound An mitiator. the 8th group 
of the periodic table. The acrylic polymer which has the end structure shown by the general 
formula 1 by carrying out the polymerizution of the acrylic (meta) monomer by making nto a 
catalyst the metal complex which uses nine groups, ten groups, or 1 1 group element as a central 
metal (meta) is manufactured Furthermore, the manufacture approach according to claim 1 
characterized by making it react with the compound which combines and has the alkenyl r-* 
and hydroxy! group of polymerization nature. . 
[Claim 3] The manufacture approach according to claim 2 which is the compound in whwh the 
compound which combines and has the atkenyl radical and hydroxy! group of por/rnenzauon 
nature is shown by the general formula 2. 

(2SS^fatnuto!hydrogen or a methyl group, and R4 may include -C(0) O- (ester group) or 
o- m- and p-phenyiene group by direct coupling or the divalent organic radical of carbon 
numbers 1-20. and. as for R5. R3 may include one or moro ether linkage) 

[Claim 4] The manufacture approach according to claim 1 characterized by making aldehydes or 
ketones act after making a metal simple substance or an organometallic compound I act .on the 
acrylic polymer which has the end structure shown by the general formula 1 (meta) end 
preparing an ENORETO anion. . * , • ■ 

[Claim 5] The manufacture approach according to claim 4 charactenzed by a metal simple 

substance being zinc. . , , 

[Claim 6] The manufacture approach according to claim 1 characterized by making the hydroxyr- 
group content oxy-anion shown in the acrylic polymer which has the end structure shown by the 
general formula 1 (meta) by the general formula 3. or the hydroxyt-group content carboxylate 
anion shown by the formula 4 act 

M+O— R6-OH(3) , , L L _ . „ „ . 

(M+ in which R6 may include one or more ether linkage among the formula by the divalent alkyl 
group of carbon numbers 1-20. the divalent aryl group of carbon numbers 6-20, or the divalent 
araM radical of carbon numbers 7-20 is alkali-metal ion or the 4th class ammonium ion) 
M+0-C(0)-R6-OH (4) 



CThe inside of a formula. R8. and M+ ere the same as the above) 

[Claim 7] The manufacture approach according to claim 1 to 6 characterized by being the 
organic halogenide which is an initiator, or the halogenide in which a halogenation sulfonyl 
compound has a hydroxy! group. . . . 

[Claim 8] The manufacture approach according to claim 7 that the hatogerwJe which has a 
hydroxy! group is a compound shown by general formulas 5 or 6, 

R7R8COCH»-«5-OH (5) 

the inside of a formula, end R5 — the above — the same — R7 and R8 — hydrogen — Or the 
alkyl group of carbon numbers 1-20. the aryl group of carbon numbers 6-20. or the araBtyl radical 
of carbon numbers 7-20. Or for what was mutually connected in the other end, end R9. -CXO) 
O- (ester group). -CXO>- (keto radical) or o~. m-. p-phcnylene group, and X are chlorine, a 
bromin e , or iodine. 

HO-R5-ctR7XXH»-Ra (6) ^ . 

(The inside of a formula, and RS. R7. R8. R9 end X ere the same as the above) 
[Clean 9] The manufacture approach of an acrylic polymer characterized by carrying out coupling 
of the halogen ends using the compound which can manufacture the acryfic polymer which has 
the structure by which the end of a hydroxy! group and another side is shown in one end by the 
genera) formula 1 (meta). end can permute the halogen of a general formula 1 further by the 
approach according to claim 7 or 8. end which has a total of the same or two or more different 
functional groups of having a hydroxy! group at the end (meta). 

[Clarn 10] The manufacture approach according to claim 9 characterized by performing the 
coupling reaction of the halogen end of a general formula 1 using the compound chosen from the 
group which consists of poryol potyarnine, poJycarboxybc acid, the poly thiols and those salts, 
and an atkalHmetal sulfide. . 
[Claim 11] The acrylic polymer which is obtained by one of approaches according to claim 1 to 
10 and which has a hydroxy! group at the end (meta). 

[Claim 12] The acrylic polymer which has a hydroxy! group at the following 2 ccmporwnfcW end 

(meta). the hardenabaity constituent which uses as an indispensable component the compound 

which has the (B) hydroxy! group and at least two functional groups which can react. 

[Claim 13] (A) The herdcnabilrty constituent according to claim 12 whose acrylic polymer which 

has a hydroxy) group at the end of a component (meta) is en acrylic polymer which has a 

hydroxy! group at the end obtained by one approach of claims 1-10 (meta). 

[Claim 14] (B) The hardenabil'ity constituent according to claim 12 or 13 whose compound which 

has the hydroxy! group of a component and at least two functional groups which can react is a 

muKiple-vatued isocyanate compound. 

[Claim 15] The hardenability constituent according to claim 12 to 14 which has the molecuter 
weight of the acrylic polymer which has a hydroxy! group at the end (meta) in the range of 500- 
50000. 

[Claim 16] The manufacture approach of an acrylic polymer characterized by changing into an 
alkenyl radical content substituent the end hydroxy) group of the acrylic polymer obtained by one 
approach of claims 1-10 (meta) of having en alkeny) radical at the end (meta). 
[Claim 17] The acrylic polymer which has an alkenyl radical at the end obtained by the approach 
of following 2 component(C) claim 16 (meta). the hardenability constituent which uses (D) 
hydrosilyl radical content compound as an indispensable component. 
[Claim 18] The manufacture approach of an acrylic polymer characterized by making the 
hydrosilane compound which has a cross-linking silyl radical add to the acrylic polymer obtained 
by the approach according to claim 16 (meta) of having a cross-linking siryl radical at the end 
(meta). . . . , . 

[Claim 19] The manufacture approach of an acrylic polymer charactenzed by making the 
compound which combines and has a cross-linking silyl radical and a hydroxy) group, and the 
functional group that reacts react to the acrylic polymer which is obtained by one approach of 
claims 1-10. and which has a hydroxy I group at the end (meta) of having a cross-Unking silyl 
radical at the end (meta). ( . 

[Claim 20] The manufacture approach according to claim 19 that a hydroxy! group and the 
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functional group which reacts are isocyanate radicals. 

[Claim 21] The hardenability constituent which uses as a principal component the acrylic 
polymer which is obtained by one approach of claims 18-20. and which has a cross-Unking silyl 
radical at the end (meta). 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a polymer prided 
from the manufacture approach of en acrylic polymer of having a hydroxy! group at the end 
Cmeta), the hardenabaity constituent using this potymer, and aaid polymer of having an alkenyt 
radical or a u u ii li nkkig s»yl radical at the end. and the hardenabaity constituent which makes 
them a principal component. 
[0002] 

[Description of the Prior Art] The potymer which has a hydroxy! group at the end constructs a 
bridge by using the compound which has a hydroxy! group and the functional group which reacts, 
for example, an isocyanate system compound etc, as a curing agent, and giving the hardened 
materia) which was [ endurance / thermal resistance. ] excellent is known. As such a principal 
chain frame of a polymer that has a hydroxy! group at the end. polyester system polymers, such 
as hydrocarbon system polymers, such as potyether system polymers, such as polyethylene 
oxide, and polypropylene oxide, polytetramothylene oxide, polybutadiene. polyisoprene. 
potycHoroprene, polyisobutylenes. or those hydrogenation objects, polyethyleno terephthalate. 
potybutylene terephthalate, and the poly caprolactone. etc. are iDustrated, and it is used for 
various applications based on the principal chain frame and the bridge formation format. 

[ProblemCs) to be Solved by tho Invention] What has a hydroxy! group at the end with the 
polymer of the vinyl system obtained according to a radical polymerization by one side of the 
polymer which was illustrated above, and which is obtained by ionic polymerization or 
condensation polymerization is hardly put in practical use yet What the acrylic (meta) polymer 
has the property which is not acquired in the above-mentioned potyether system polymers, such 
as high weatherabiiity end transparency, a hydrocarbon system polymer, or a polyester system 
polymer, and has a hydroxy) group in a side chain also in a vinyl system polymer is used for the 
weatherproof coating etc. . . 

[0004] If the scryiic polymer which has a hydroxy! group at the chain end (meta) can be obtained 
by the simple approach, the hardened material which excelled [ side chain ] in hardened material 
physical properties, such as elasticity, compared with what has a hydroxy! group can be obtained. 
Therefore, although the manufacturing method has been examined by the researcher of the 
former many, it is not easy to manufacture them industrially. Although the approach of 
compounding the acryfic polymer which has a hydroxy! group in both ends using the disulfide 
which has hydro xyl as a chain transfer agent (meta) is indicated by JP.5-262608A m order to 
introduce an alkenyt radical into both ends certainly by this approach, a chain transfer agent 
must be used in large quantities to an initiator, and it is a production process top problem. 
Moreover, although the manufacturing method of the acrylic polymer which has a hydroxy! group 
at the end which makes a hydrogen peroxide an initiator (meta) is indicated by JP.1-1 9402.B, it 
is difficult to introduce a hydroxy! group into both ends certainty in this approach, and the 
approach of carrying out c ©polymerization of the vinyl system monomer (for example, 
methacrylic-acid-2-hydroxyethyl) which has a hydroxy! group in fact is taken. Furthermore, the 



rrtanufacturing method of the vinyl system polymer which has a hydroxy! group at the end which 
obtara the scryGc polymer which has a halogen at the end (metaX and b characterized by 
makng nucleophsies. such as a diol compound, a hydro xyt-group content carboxySc acid, and a 
hydroxyf-group content amino, react, and permuting the halogen of an end by the polymerization 
of the acryfic monom er which uses the tetogen of a carbon tetrachloride etc (meta) b indicated 
by JP.4-132708A Also in thb approach, since the chain tr a nsf er of a tetogen b not enough, it b 
difBcutt to introduce a functional group into both ends by the high ratio, 

[000$) There fo re, let it be a technical problem to offer the hardenabaity constituent which makes 
a principal component the manufacture approach of an acryfic polymer and them which have a 
hydroxy! group by the high ratio at the end as compared with the conventional approach (meta) 
at thb invention. Moreover, it b also the technical probl e m of thb invention to introduce the 
functional group Can alkenyl radical cross-finking s3yl radical) of further others, and to offer the 
hardenabXty constituent using them using the reactivity of the hydroxy! group of an end. 
[0006] 

[Means for Solving the Problem] The acryfic polymer which has a hydroxy! group at the end 
among the abovo-mentioned technical problems (meta) An organic hakjgentde or a halogenation 
sutfonyl compound An initiator, the 8th group of the periodic table. Are obtained by carrying out 
the polymerization of the acryfic (meta) monomer by making into a catalyst the meta! complex 
which uses nine groups, ten groups, or 1 1 group element as a central metal. It can manufacture 
by changmg Wto a hydroxyt-group content substituent the halogen of the acrylic polymer which 
has the end structure shown by the general formula 1 (meta). 
-CH2-CCR1 XC02R2XX) (1) 

(For a carbon number, the eOcyl group of 1-20. the eryt group of carbon numbers 6-20 or the 
arafcyl radical of carbon numbers 7-20, and X are [ the inside of a formula and R1 / hydrogen or 
methyl and R2 ] chlorine, a bromine, or iodine) 

As en example of such a manufacturing method, an organic halogenide. for example An initiator. 
The acryfic polymer which has tho end structure shown by the genera! formula 1 by carrying out 
the polymerization of the acryfic (meta) monomer by making into a catalyst the metal complex 
which uses the 8th group of the periodic table, nine groups, ten groups, or 1 1 group element as a 
central metal (meta) b manufactured. Furthermore, the approach to which the compound which 
combines and has the alkenyl radical and hydroxy! group of polymerization nature b made to 
react Or after making a metal simple substance or an organometallic compound act on the 
acrylic polymer which has the end structure shown by the general formula 1 (meta) end 
preparing an ENORETO anion, The approach to which aldehydes or ketones are made to react, 
the approach to which the csrboxytate anion which has the oxy-anion which has a hydroxy! 
group, and a hydroxy) group is made to react are mentioned. 

[0007] Thb polymer the halogenide which has a hydro xyl group, or a halogenation sutfonyl 
compound Moreover, an initiator. By carrying out the polymerization of tho acryfic Cmeta) 
monomer by making into a catalyst the metal complex which uses the 8th group of the periodic 
table, nine groups, ten groups, or 1 1 group element as a centra) metal The acrylic polymer which 
has the structure by which the end of a hydroxy! group and another side b shown in one end by 
the general formula 1 (meta) can be manufactured, and it can manufacture also by changing a 
halogen into a hydroxy!- group content substituent further. Furthermore, the acryfic polymer 
which has tho structure shown in one end by the general formula 1 at the end of a hydro xyl 
group and another side (meta) can be manufactured by the ability making into an initiator the 
halogenide which has the above-mentioned hydroxy) group, or a halogenation sutfonyl compound, 
and thb polymer can be manufactured using the same or the compound which has two or more 
different functions! groups also by [ which can permute the halogen of a general formula 1 
further ] carrying out coupling of the halogen ends. 

[0008] The hardenability constituent of thb invention uses as an indispensable component the 
acryfic potymer which has a hydroxy! group at the following two component<A) end (meta), and 
the compound which has the (B) hydroxy! group and at least two functional groups which can 
react. The acrylic polymer in this invention which has an alkenyl radical at the end (meta) can be 
manufactured by changing into an alkenyl radical content substituent the end hydroxy! group of 
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the acryfic polymer which has a hydroxyl group at the end (meta). The hardenability constituent 
which uses as a principal component the acrylic polymer which is obtained by such approach, 
and which has an alkenyl radical at the end (meta) uses as an indispensable component the 
acrylic polymer and (D) hydrosilyl radical content compound which have an alkenyl radical at tho 
following two componentCC) end (meta). 

[0009] making the hydrosilane compound in this invention which has a cross-linking silyt radical 
in the acrylic potymer with which the acrylic polymer which has a cross -linking silyl radical at the 
end (meta) has an alkenyl radical at the end (meta) add furthermore — moreover, it can 
manufacture by making the compound which combines and has a cross-linking silyl radical, and a 
hydroxyl group and the functional group which reacts an end react to the acrylic polymer which 
has a hydroxyl group (meta). A hardenability constituent can be obtained by using as a principal 
component the acrylic polymer which is obtained by such approach and which has a cross- 
linking silyl radical at the end (meta). 

[0010] Moreover, it also has the description that the acrylic polymer which has various functional 
groups at the end obtained by this invention (meta) has narrow molecular weight distribution. 
[001 1] 

[Embodiment of the Invention] This invention in the case of manufacture of the acrylic potymer 
which has a hydroxyl group at the end (meta) An organic halogenide or a halogenation sutfonyl 
compound An initiator, the 8th group of the periodic table. It b characterized by changing into a 
hydroxyf-group content substituent the halogen of the acrylic polymer which has the end 
structure shown by the general formula 1 manufactured by carrying out the polymerization of the 
acrylic (meta) monomer by making into a catalyst the metal complex which uses nine groups, ten 
groups, or 1 1 group element as a central metal (meta). 
-CH2-CCR1XC02R2XX) (1) 

(For a carbon number, the alkyl group of 1-20. the aryl group of carbon numbers 6-20 or the 
aratkyl radical of carbon numbers 7-20. and X are [ the inside of a formula and R1 / hydrogen or 
methyl, and R2 ] chlorine, a bromine, or iodine) 

In the polymerization which uses a halogenide for an end as a chain transfer agent (TEROGEN) 
as a manufacturing method of the acrylic potymer which has a halogen (meta). the approach 
using a carbon tetrachloride, carbon tetrabromide. a methylene chloride, a methylene bromide, 
etc. is used. However, it is difficult to introduce a halogen into both ends certainly by this 

[001 2] If the living radical polymerization studied energetically recently is used to this approach, 
a halogen wiD be introduced into an end by the high ratio (272 for example. Matyjaszewski et al.. 
JAm.Chem.Soc. 1995. 1 17 and 5614. Macromolecules. 1995. 28 and 7901. Science 1996. 866J. Or 
Sawamoto et at, Macromolecules Refer to 1995. 28, end 1721. Though these approaches are 
radical polymerizations, a polymerization advances in living, the narrow (Mw/Mn=1.1-1.5) polymer 
of molecular weight distribution b obtained, and molecular weight can be freely controlled by the 
preparation ratio of a monomer and an initiator. 

[0013] In this living radical polymerization, an organic halogenide e specialty the organic 
halogenide (for example, the earbonyi compound which has a halogen in an alpha position and the 
compound which has a halogen in the benzylic position) which has reactant high carbon-halogen 
association, or a halogenation sulfonyl compound b used as an initiator. In order to obtain the 
acryfic (meta) polymer of cross-finking using thb polymerization method, the organic halogenide 
which has two or more start points, or a halogenation sutfonyl compound is used as an initiator. 
As those examples, o-. m-. p-XCH2-C6H4-CH2X. o-. m-. p-CH3C(H) CX)-C6H4-C(H) (X) CH3. 
o-. m-. and p-(CH3)2C(X)-C6H4-C (X) (CH3) — two (however, the inside of the upper chemical 
formula, C6 H 4 a phenylene group and X chlorine, a bromine, or iodine) — 

RO — 2 C-C(H) (XMCH2) n-C(H) (X)-C02R — R02 C-CCCH3) (XHCH2) n-C(CH3) (X)-C02R, 
RC(0hC(H) (XMCH2) n-C(H) (X)-C (0) R, RC(0)-C(CH3) (XMCH2) n-<XCH3) (X)-C (O) R (for 
the alkyl group of carbon numbers 1-20. an aryl group or an aratkyl radical, and n. the integer of 
0-20 and X are ( the inside of a formula, and R ] chlorine, a bromine, or iodine), 
XCH — two — C — (— 0 — ) — CH — two — X — CH — three — C — (— H — ) — (— X - 
-) — C — { — O — ) — C — ( — H — ) — ( — X — ) — CH — three — two (CH3) — C — (— X 



_-) — C — (— O —) — C — (— X — ) (CH3) — two — C — six — H — five — C — (— H — 
) _ (— X — ) - CH2) — n-C — (— H — ) — (— X — ) — C — six — H — five (among the 
upper formula) For X. chlorine, a bromine or iodine, and n are the integer of 0-20. 
XCH2C02-(CH2) n-OCOCH2X, CH3C(H) (X) C02-(CH2) n-OCOC(H) (X) CH3. and 2(CH3) C(X) 
C02-(CH2) n-OCOC (X) (CH3) — two (for the inside of the upper formula, and X. chlorine, a 
bromine, iodine, and n are the integer of 1-20) — 

XCH — two — C — ( — 0 — ) — C — ( — O — ) — CH — two — X — CH — three — C — (- 

— H — ) — ( — X — ) — C — ( — O — ) — C — ( — O — ) — C — ( — H — ) — ( X ) CH 

— three — two (CH3) — C — <— X — ) — C — {— O — ) — C — (— O — ) — C — (— X — ) 
(CH3) — two — o - m - p-XCH — two — CO — two - C — six — H — four - OCOCH — 2 X 
o - m - p-CH — three — C — (— H — ) — (— X — ) — CO — two - C — six — H — four - 
OCOC — (— H — ) — (— X — ) — CH — three — o - m - p - (CH3) — two — C — (— X — ) 

— CO — two - C — six — H — four - OCOC — (— X — ) (CH3) — two — o - m - p-XSO — 
two - C — six — H — four - SO — two — X (the inside of the upper formula, and X — chlorine 
and a bromine — ) Or iodine etc. is mentioned 

[0014] As a catalyst the metal complex which uses the 8th group of the periodic table, nine 
groups, ten groups, or 1 1 group element as a central metal b used. As a metal kind, univalent 
copper, a divalent ruthenium, divalent iron, and divalent nickel are especially suitable, it illustrates 
concretely — if it becomes — a cuprous chloride and bromination — they are the first copper, a 
cuprous iodide, a cuprous cyanide, a cuprous oxide, the first copper of an acetic acid, the first 
copper of perchloric acid. etc. When using a copper compound, in order to rabe catalytic activity, 
it is effective to add ligands. such as a 2 and 2'-bipyridyl and its derivative, 1. 1 0-phenanthrofine, 
and its derivative. Moreover, the tris triphenyl phosphkie complex (RuCI2(PPh3) 3) of divalent 
ruthenium chloride is also suitable as a catalyst. When using a ruthenium compound as a 
catalyst it is effective to add aluminum alkoxides as an activator. The bis-tri phenyl phosphine 
complex (FeCI2(PPh3) 2) of the iron of bivalence and tho bb-triphenyl phosphine complex (NiC12 
(PPh3) 2) of the nickel of bivalence aro also still more suitable as a catalyst. 
[0015] As an acrylic monomer used in the polymerization of thb invention (meta), there b 
especially no constraint and rt can use various kinds of things. If it illustrates, a methyl acrylate 
(meta). an ethyl acrylate (meta). Acrylic- acid-n-propyl. acrylic-acid (meta) bopropyl. (Meta) 
Aerytic-acid-n-butyl. bobutyl acrylate (meta). (Meta) Acrylic-acid-tert-butyt. acrylic-acid 
(mete>-n-pentyt. (Meta) Aery lic-acid-rr-he xy). acrylic-acid (meta) cyclone xyl. (Meta) Aerytie- 
ecid-rt-hcptyl. acrylic-acid (meta)-n-octyl. (Meta) 2-ethylhexyt acrylate. acryfic-acid (meta) 
nonyl. (Meta) Acryfic-acid DESHIRU, acryfic-acid (meta) dodecyl acryfic-acid Cmeta) phenyl. 
(Meta) Acryfic-acid totuyl. acrylic-acid (meta) benzyl, acrylic -acid (meta)-2-methexy ethyt, 
(Meta) (Meta) AcryBc-acid-3-methoxy butyl, acrylic-acid (mcte)-2-hydroxyothyl 2- 
hydroxypropy) ecrytste (meta). etc can be mentioned. Even if it uses these independently and 
thoy mix and use two or more sorts, they are not cared about Moreover, it b also possible to 
carry out copotymerizetion of other vinyl system monomers, such as styrene. and alpha methyl 
styrene, acrylonitrBe, if needed. 

[0016] The polymerization of this invention can be performed in a non-solvent or various kinds 
of solvents. Moreover, a polymerization can be performed in room temperature -200 degree C, 
and b 50-150 degrees C preferably. The acrylic polymer which has a hydroxyl group at the end 
(meta) can be obtained by performing the conversion reaction of the halogen of the acryfic 
polymer which has a halogen at the end (meta) obtained by the above-mentioned polymerization. 

[0017] As such an approach, first the acryfic polymer which has the end structure shown by the 
general formula 1 by the above-mentioned polymerization (meta) b manufactured, and the 
approach to which the compound havHg the atkenyl radical and hydroxy! group of polymerization 
nature is made to react as tho 2nd monomer b mentioned further. In the above-mentioned 
polymerization, if the polymerization end holds polymerization activity and newly adds a vinyl 
system monomer, a polymerization wiD advance again, therefore — if the vinyl system monomer 
having the atkenyl radical end hydroxyl group of polymerization nature is added — a 
polymerization — a radical addition reaction occurs in a part for an activity alkenyl base, and 
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sine* a hydroxyl group remain* as it b. it can obtain the acryfe polymer wrach has a hydroxyl 
group att end (met.). After the 1st polymerization b completed and «t .sobte. a polymer, -t 
mayedd with a catalyst and such 2nd monomer may be made to newly react and rt 
ErSto of a p^meri^tion Gn*-*A and K nury be rn^de to, react*** ^ 
the monomer invert ratio of the 1 st polymerization « so good that rt is htgH end is 80% ot -more 
P^bTrnydro^ group win be distributed over ^ d ^V^^ ^ " 

it b 80% or less, and the mechanic*! characteristic of a hardened matenal 
[0018] Under the present rircumsta ncea. in order for th ° "™ 

«nd hvdroxvl etoup of such polymerization nature to introduce a hydroxy! group mto all ends 
celtTaSone hydroXoup wO. be theoretical* a^ed into aH endsat .J jjj. *en 
arr^JTequal to the number of polymerization ends (it is almost equal to the number of the start 
po^ofTwtbtor since it b living polymerization) b added, specifically, rt is good - 
amount and to use one to 5 times to the number of end,. if rt uses 

hydroxyl group will be introduced into the end of a polymer by h,gh density, and the hardened 
material physical properties aa expected will not be acquired in many cases. 
[0019] As a compound having the alkenyt radical and hydroxy) group of polymenzatior, .nature, 
especially a ^rtV»Tnerat formub 2H2 C=C(R3>-R4-R5-OH. for example, although there is 

T^tSrSund shown by (hydrogen or a methyl group, and R4 may inc^de -C(0) O- (ester 
group 7oro-. m-. and p-phenylene group by direct coupling or the divalent organic radical of 
carbon numbers 1-20. and R3 may include one or more ether linkage among a formula, as for R5J 
^nenuoned As for the thing of en ester group. as for tr* thing of a phmylene group R4 « [ an 
acrylate (meta) system compound and R4 ] the compounds of a styrene system. A, R5jn a 
general formula 2, an alkylene group including <^er linkage, such as aralkyl radicab^^ as 
phenytene groups, such as alkylene groups, such as methylene, ethylene and a propylene, o-. m 
P a ^nXIene group, and benzyl -CH2CH2-0-CH2CH2-. and -OCH2CH2-. etc. is 

foSo] « C=C(H) C(O) CKCH2) rrOH from the point that acquisition is easy abo in these. H2 
C*C(CH3) C(O) 0(CH2) n-OH (setting, at each above-mentioned ceremony, n is the mteger of 

HZcktW C(0) OCCH2) n-0-(CH2) mOH. H2 C=C(CK3) C(0) OtCH2) n-C-(CH2) m-OH 
(settin* at each above-mentioned ceremony, n and m are the integer of 1-20). 
oTr^P-H2 £=CH-C8H4-(CH2) n-OH. o-. m-. p-H2 C=C(CH3)-C6H4-(CH2) n-OH (the ms.de 
of the above-mentioned formula and n ere the integer of 0-20), 

o-T an^^ScTcH-C6H4-0(CH2) n-OH. o-. m-. and p-H2 C=C(CH3)-C6H4-0(CH2) n-OH 
_ (_ integer) of n of 1-20 b desirable among the above-mentioned formub. 
[0021] It is abo possible to use the approach of making a metal simple substance or an ■ 
organometallic compound acting as an approach of changing an end halogen into a hydroxyl- 
group content substituent, to the acrylic polymer which has a halogen at the end (meta). 
preparing an ENORETO anion, and making aldehydes or ketones reacting to after an appropriate 
time. As a metal simple substance, alkaline earth metal, such as alkali metal, such as a Irthium. 
sodium and a potassium, magnesium, and calcium, aluminum, zinc. etc. are mentioned. The point 
that the generated ENORETO anion attacks other ester groups among these, or side reaction 
which b transferred cannot occur easily to especblly zinc U desirable. As an example of an 
organometallic compound, organic magnesium, such as an organic lithium, organic sodium, an 
organic potassium, and a Grignard reaction agent, organic aluminum, organic zinc, etc. ere 
mentioned. In order to make a halogen mctaHze efficiently, it is desirable to use an organic 
lithium and organic magnesium. 

[0022] As aldehydes and ketones, there is especblly no limit and rt can use various krnds ot 
things. If it illustrates, they will be formaldehyde, an acetaldehyde. propionaldehyde. a 
benzaldehyde. an acetone, a methyl ethyl ketone, methyl bobutyt ketone, an acetophenone, a 
benzophenone, etc. . ^ ...... 

[0023] The method of introducing the hydroxyl-group content substituent using zmc. aldehydes, 
or ketones b the so-called Reformatsky reaction, and is the gestalt of especblly desirable 
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s solvents can be used in this reaction, en eprotie solvent b desirable 
and especbDy ether system solvents, such as a tetrahydrofuran and diethytether. ere desirable 
also v* them. A reaction can be performed in room temperature -100 degree C. ^ ^ 
[0024] The hydroxyl-group content oxy-anion which shows the acryfic polymer which has the 
end structure shown by the general formula 1 as another manufacturing method of the acryGc 
polymer which has a hydroxy! group (meta) (meta) by the general formub 3, end the method of 
making it react are mentioned to an end. 

W*0— R8-OH (3) . w . _ . _ . . 

(W+ which R8 b the divalent akyl group of carbon number* 1-20. the divalent aryl group of 
carbon numbers 8-20. and the divalent erafcyl radical of carbon numbers 7-20 among a formula, 
and may include one or more ether Gnkage b atkaB-metal ion or the 4th class anwrtonium ion) 
M+ b the counter ion of an oxy-anion and the 4th cbss ammoni um ion, .su ch as elkafr-metel ion, 
such as a lithium ion. sodium ion. and potassium ion. tetramothyl ammonium ion, tetra ethyl 
.rnrnonium ion. trimcthyl benzyl anwnonium ion. trirnethyl dodecyl ammonium ion. totrabuthyl 
ammonium ion, and dimethyl piperidinium ion. b illustrated 

[00251 The oxy-«nion of a general formub 3 can be obtained by making a suitable base act on 
the diol compound which b the precursor. The compounds following as such a precursor : HO- 
^S^-OH^btho integer of 2-20). HO-CH(CH3) CH20K HO-CHCCH3) CH2CH20K HO- 
CH2CH(CH3] TcH2hSh. HO-CH2C(CH3)2CH2^0H. HO-CH2CXCH3) (C2H5) CH2-OK HO—CH2C 
(C2H5)2CH2-OH. CH3CH2CH(OH) CH2-OR CH3CH(OH) CKOH) CH3. HCKCH20) n-H (n is 
Sanger OM-20X HO-CCH2CH20) n-H (n b the integer of 1-10). HO-(CH2CH(CH3) O) n-H 
(n b the integer of 1-6). o-. m-. p-HO-C6H4-OK o-. m- p-H0^6H4-(CH2) nOH (n bthe 
integer of 1-14). o-. m-. and p-HCKCH2) n-C6H4-(CH2) mOH (n — ) m f or the integer of 1-13 
rr>m<=14. 3-methyteathecol. 4-methvtcsthecol 2-methyl resorcinol 4-methyt resorcinol. 2, 5- 
(fimethyt resorcinol, Mothyl hydroquinone, 2. 3-dimethyl hydroquinone. 1. 2-<Biydroxy 
naphthalene. - biphenoi. and 1. 3-dihydroxy naphthalene. 1. 5-dihydroxy naphthalene. 2. 6- 
dihydroxy naphthalene. 2. and 2*-biphenol. 4. and 4 '4. 4WsopropyGdene diphenol etc. ts 
mentioned, among these — the reactivity of an oxy-anion — mild — the end halogen of a 
general formub 1 — alternative — permuting — and acquisition — o[ from the po«t of bong 
easy }_ p_HO-C6H4-OH. o-. m-. and p~HO-C6H4-(CH2) nOH (n b the integer of 1-14) are 
desirable. Although what b necessary b just to use 1Eq of these diol compounds by the mole 
ratio to the end of a formub 1 . they are 1-5Eq preferably. 

[0026] In order to draw out a proton from the above-mentioned compound and to consider as 
the carbanion of a formub 3. various kinds of bases are used. As these bases, xodium 
mothoxide a potassium methoxide. a lithium methoxide. a sodium ethoxide. potassium ethoxide. 
lithium ethoxide. sodwm-tert-butoxide. potosswn-tert-fcutoxMe, a sodium carbonate, potassium 
carbonate a lithium carbonate, a sodium hydrogencarbonate. sodium hydride, potassium hydride, 
methyl lithium, an ethyl lithium, n-butyl lithium, tert-butyl Bthium. a lithium diisopropyl amide, 
lithium hexa methyl JISHIRAJIDO. etc. are illustrated Although the amount of the base used to 
the diol which is a precursor b usually 0.5-3.0Eq. it b 0.8-1 .5Eq preferably. As a solvent used m 
case the carbanion of a formub 3 b prepared by the reaction of the above-mentioned precursor 
and a base, a tetrahydrofuran, dioxane. diethylether, dimothytformamide. hcxamethylphosphonc 
triamide, ethanot. a methanol, bopropyl alcohol, tert-butyl alcohol, etc. are used, for example. 
[0027] The acrylic polymer which has a hydroxy! group at the end (meta) can be obtained also by 
making the hydroxyl-group content carboxytate anion shown by the general formub 4 act to the 
acrylic polymer which has the end structure of a formula 1 (meta). 
M+OC-(0)-R6-OH (4) 

(The inside of a formub. R6. end M+ are the same as the above) 

The carboxybte anion of a formub 4 can be adjusted by making the suitable base for the 
hydroxyl-group content carboxylic acid which ts the precursor act The compound 
a^chaWursor : H02C-KCH2) n-OH (n b the integer of 1-20). H02 C-CH (OH) CH3. H02 
C-CH2CH(0H) CH3. o-. m-. p-H02 C-C6H4-OH. o-. m-. p-H02C-(CH2) n-C6H4-OH. o-. m- 
P-H02 C-C6H4-(CH2) n-OH (n b the integer of 1-14), o-. m-. p-H02C-(CH2) n-C6H4-(CH2) 
m-OH, (n. and m are the integers of 1-13. and n+m<=14) b illustrated. 
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[0028] In order to draw out a proton from the above-mentioned compound and to consider as 
the carboxybte anion of a formula 4. the base illustrated on the occasion of adjustment of the 
oxy-anion of a formula 3 can be used suitably. If a base is made to act on the above-mentjoned 
hydroxyl-group content carboxylic acid, the proton of a carboxylic acid with more high acidity will 
be drawn out. and the carboxybte anion of a formula 4 will be obtained altemaWy. Although 
the amount of the base used is usually 0.5-3.0Eq to a hydroxyl-group content carboxylic add. it 
is 0.8-1.5Eq preferably. 

[0029] In the polymerization of the acrylic monomer using the metal complex which uses an 
initiator, the 8th group of the periodic table, nine groups, ten groups, or 1 1 group element as a 
central metal for an organic halogenide or a halogenation sulfonyl compound as a catalyst (meta). 
if the halogenide which has a hydroxy! group is used as an initiator, the acrylic polymer which has 
the halogen which is shown to one end by the hydroxy! group and shown m other ends by the 
formub 1 (meta) will be obtained. Thus, if the halogen of the end of the polymer obtained is 
changed into a hydroxyl-group content substituent. the acrylic polymer which has a hydroxy! 
group in both ends (meta) can be manufactured. , t , 

[0030] Although there is especially no limit as a halogenide which has a hydroxyl group, what has 
the structure shown in general formulas 5 or 6 is desirable. 

R7R8C0O-R9-R5-OH (5) j ^„ L ^ - f . 

the inside of a formub. and R5 - the above - the same - R7 and R8 - hydrof err - Or the 
univalent alkyl group of carbon numbers 1-20, the aryl group of carbon numbers 6-20 or the 
aralkyt radical of carbon numbers 7-20. Or for what was mutually connected m the other end. 
and R9. -C(0) O- (ester group), -CiOh (keto radical) or o-, m-. p-phenylene group, and X are 
chlorine, a bromine, or iodine. 

HO-R5-C(R7XX)-R9-R8 (6) u . 

(The inside of a formub. and R5. R7. R8. R9 and X ere the same as the above) 
As an example of the compound shown in a general formub 5. it b XCH2C(0) J3(CH2 n-OH 
Hthree cc(H) (X) C(0) 0(CH2) n-OH. 2(H3C) C(X) C(0) 0(CH2) n-OH. CH3CH2C(H) (X) C(O) O 
(CH2) n-OH, and [0031]. 
[Formula 1] 



C0 2 (CH2)n— OH 



[0032] (Setting at each above-mentioned ceremony, for X, chlorine, a bromine or iodine, end n 

XCH^STc^Hz) nO°(CH2) m-OH. Hthree cc(H) (X) C(O) 0(CH2) nOCCW) m-OH. ^(H3C) 2C(X) 
CXO) 0(CH2) nO(CH2) m-OH. CH3CH2C(H) (X) C(0) 0(CH2) nO(CH2) m-OH. [0033] 



[Formub 2] 



C0 2 (CH 2 ) n -0.(CH 2 )„ 1 -OH 

A. 

[0034] (Setting et each above-mentioned ceremony. X is n and chlorine, a bromine or iodine, and 

^^ptxCH2^C6m" ?CH2) n-OH. o-. m-. p-CH3C(H) (X>-C6H4-(CH2) n-OH. o- m- and p- 
CH3 — CH2C(H) (X)-C6H4-(CH2) n-OH (setting at each above-mentioned ceremony, for X. 
chlorine, a bromine or iodine, end n are the integer of 0-20) ,vW>Au*_rrM^ 
o-. m-. p-XCH2-C6H4-(CH2) n-0-(CH2) m-OH. o-. m-. and p-CH3 - ^j^^^ CH2} . 
Tb-(CH2) m-OH. o-. m-. and p-CH3CH2 - CXH) (X)-C6H4-(CH2) n-CKCH2) m-OH (* each 
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above-mentioned formula). For chlorine, a bromine or iodine, end n. the integer of 0-20 and m 

£° m? P^CH2^6rW-O^CH2) n-CMCH2) m-OH. o- m-. p-CH3C(H) (X)-C6H4-0-(CH2) n- 
CKCH2) m-OH. o-, m-. p-CH3CH2C(H) (X)-C6H4-CKCH2) n-CKCH2) m-OH. etc. are 
mentioned (setting at each above-mentioned ceremony. X is n and chlorine, a bromine or iodine. 

Sd35] As* a^TeTar^IpIe of the compound shown in a general formub 6, H0-CH2C(H) (X)-C02R. 
H0-(CH2)2C(H) (X)-C02R. HCKCH2)3C(H) 00-C02R. HO-(CH2)8C(H) (X)-C02R (m each 
above-mentioned formub). For X. chlorine, a bromine or iodine, and R are the atkyl group of 
carbon numbers 1-20. an aryl group, and an aralkyl radical. 

H0-CH2C(H) (X)-C6H5. HO-(CH2)2C(H) (X)-C6H5. HO-(CH2)3C(H) (X)-C6H5. etc can be 
mentioned. . ' 

[0036] If the example of a halogenation sulfonyl compound of hawng a hydroxyl group is given, 
they will be o- m- and p-HCKCH2) n-C6H4-S02X (setting et an upper ceremony, for X. 
chlorine, a bromine or iodine, and n are the integer of 0-20). 

They ere o- m-. p-HO-(CH2) n-0-C6H4-S02X. etc. (setting at an upper ceremony, for X. 
chlorine, a bromine or iodine, and n are the integer of 1-20). 

[0037] If the polymerization of the acrylic (meta) monomer is carried out by making into an 
initiator the organic halogenide which has a hydroxyl group, or a halogenation sulfonyl compound 
a hydroxyl group will be introduced into a piece end and the polymer which has the end structure 
where other ends are expressed with a general formula 1 will be obtained. As an approach of 
changing the halogen of this end into a hydroxyl group, all the already described approaches can 
be used suitably. . . . iL , , . 

[0038] Although the polymer which is the halogen end a piece end is shown by the hydroxyl 
group and other ends ere indicated to be by the formub 1 will be obtained if the organic 
halogenide which has a hydroxyl group, or a halogenation sulfonyl compound is used as an 
initiator the acrylic polymer which can permute the halogen of the formub 1 of this polymer and 
which has a hydroxyl group at the end abo the same or by carrying out coupling of the halogen 
ends using the compound which has a total of two or more different functional groups (meta) can 

be obtained . . . , 

[0039] Although there is especblly no limit as a thing which can permute the end halogen shown 
by the formula 1 and which has a total of the same or two or more different functional groups, 
polvol, potyemino. poly carboxylic acid, the poly thiols and those salts, an a kali-metal sulfide, etc. 
are desirable. If these compounds are illustrated concretely, ethylene glycol. 1. 2-propanediol. 
1.3-propariediol. 2-methyl- 1 .3-propanedlol 2 and 2-dimethyl- 1 ,3-propanediol. 1 .4-butanedK>l 
t 3-butancdiol. 1. 2-butenediot. 2. 3-butanediol. A pinacol. 1 .5-pentaned»ol. 1. 4-pentanediol. 2. 
4^-pentenediol, 1 ,6-hexanediol, 1, 7-heptane diol. 1. B-octenediol. 1. 9-nonane diol. 1. 10-Ooccan 
diol 1 12-dodecane diol. 1. 2-cyctopentane diol. 1. 3-cyclopentane diol. 1. 2-cyclohexene dwl. 1. 
3-cyciohexane diol. 1. 4-cyclohexane diol. glycerol. 1 end 2. 4-butane triol. A catechol, 
resorcinol. a hydroquinone. 1. 2-dihydroxy naphthalene. 1, 3-<fihydroxy naphthalene, 1. 5- 
dihydroxy naphthalene. - biphenoi. and 2, 6-dIhydroxy naphthalene. 2. and 2 4. 4 -b.ohenol. A 
screw (4-hydroxyphenyl) methane. 4, and 4'-bopropy6dene phenol. - (ethylene dioxy) diphenol. 
and 3 end 3'alpha. elpha'-dihydroxy-para xytene. 1. 1. and 1-trb (4-hydroxyphenyl) ethane, 
pyrogallot. 1 2. 4-benzene triol. and the alkali-metal salt of the above-mentioned polyol 
compound. Ethylenedbmine. 1. 3-dbminopropane. 1. 2-dbminopropane. 1 .4-d»tr«nobut*ne. 1. Z- 
dbmino-isobutane. 1 ,5-dbminopentane. 2. and 2-dirnothyM.3-propanedianwne. 1. 6- 
hexane diamine. 1. 7-heptane diamine. 1. 8 -octane diamine. 1. 9-dbmino nonane. 1. 10-disrrono 
decane 1. 12-dbmino dodecane. 4 and 4'-rr*thytenebb (cyclohoxybmine). 1. 2-diammo 
cydohexane. 1. 3-dbmino cyclohexane. 1. 4-dbmino eyebhexane. 1. 2-pr^ylemdiamtne. 1 . 3- 
phenylene diamine. 1. 4-phenylenediamine. alpha and alpha'-diamino-para xylene and the alkali- 
metal salt of the above-mentioned polyamine compound. Oxalic acid, a malonic acid, a 
methylmalonic acid, a dimethyl malonic acid, a succinic acid. A methyl succ«c .erf. "J^anc 
acid an adbic acid. 1. 7-heptane dicarboxylic acid. 1. 8-octane dicarboxybc acid. 1. S™""™ 
dicarboxylic acid 1. 10-Oeccan dicarboxylic acid 1 and 11-undecane dicarboxybc ec*d. 1. 1Z- 



http://www4.tpdljwipi.gojp/cgi-bin/tran.web.cgLeije 



JP.I 1-080249.A [DETAILED DESCRIPTION] 



dodocanc dicarboxyfic acid. 1. 2-cyctepentane dicarboryiic acid. 1. 2-«ydohe*ano <ficarboxy6c 
acid. 1. 3-cyctohexono dicarooxyfic acid. 1. 4-cydohexane cficarboxyfic acid. 1. 3. 5-cydohexeno 
tricarboxylic acid, a phthafie acid, isophtha&c acid. A tcrephthaBc acid. 1 end 2. 3-benzcne 
tricarboxyfie ackl, 1. 2 and 4. 5-benzene tetrecarboxyfic acid. And the alkafi-fnetal salt of the 
•bove-nwiuened polycarboxyfic acid. 1. 2-etheno dithiol. 1. 3-propene dithiol. 1. 4-butane dithiol. 
2. 3-butane (fithioJ. 1. 5-pentane dithiol. 1. 6-hexane dHWoi t. 7 -heptane (fit*** t, 0-©ctene 
cfithioL 1 9-nonane tfithiol 2-mercapto ethyl ether. Para xylene - They are alpha and alpha- 
dhhiol. l! 2-bcnzene dithiol. 1. 3-benzene dithiol. 1. 4-benzeno dithiol and the afcefi-metat salt of 
the above-mentioned Pori thiol compounds, a sutfuretion fithium, a sodium sulfide, a potassium 

[OOw!] In^so the above-mentioned potyoL poh/amine. porycerboxybc acid, and the poly thiol arc 
used, in order to promote a substitution reaction, a baste compound is used together and a 
lithium, sodium, a potassium, a sodium carbonate, potassium carbonate, a sodium 
hycVogencarbonste. sodium methoxide. a potassium methoxide, tert-butory sodium, a tert- 
butoxy potassium, sodium hydride, potassium hydride, etc. are mentioned as the example. 
[0041] The hardenabKty constituent which makes this a principal component can be obtained 
from the acryfic polymer which is obtained by various kinds of above-mentioned approaches and 
which has a hydroxy* group at the end (meta). This hardenabifity constituent uses as an 
indispensable component the acryfic polymer which has a hydroxy! group at the following 2 
componentOO ends (meta). and the compound which has the (B) hydroxy! group and two or 
more functional groups which can react. 

[0042] (A) The acrylic polymer which has a hydroxy! group at the end of a component (meta) 
may bo used independently, or two or more kinds may be mixed and it may be used. Although 
there is especially no limit as molecular weight, it is desirable that it is in the range of 500- 
50000. If the original property of an acryfic (meta) polymer is it hard to be discovered to be 500 
or less and it becomes 50000 or moro. hyperviscosity or solubility will become low very much, 
and handling wft become difficult 

[0043] (B) As a compound which has the hydroxy! group of a component, and two or more 
functional groups which can react, although there is especially no limitation, aminoplast resin, 
such as a multiple-valued isocyanate compound which has two or more isocyanate radicals, a 
methytoMzed melamine and its olkyi ether ghost or a low condensation ghost a polyfunctions! 
carboxyfic acid, its halogenide. etc. are mentioned into 1 molecule, for example. 
[0044] As a rnuJuple-vatued isocyanate compound which has two or more isocyanate radicals, a 
conventionally well-known thing can be used into I molecule. For example. 2. 4-tolylene 
dusocyanate. 2. 6-tolytene diisocyanate, 4 and 4 -diphenylmethane dfisocyanate, be xa methylene 
dr-isocyanato. Xytylene diisocyanate. meta-xytylene diisocysnste. 1 .5-naphthalene diisocyanate. 
Hydrogenation dphenytmethene diisocyanate. hydrogenation totylcno diisocyanate. 
Hydrogenation xytylene diisocyanate. isophorone diisocyanate. On the other hand, isocyanate 
compounds, such as trHsocyanate like the product B-45 made from shrine fats and oils. The 
buret poly isocyanate compound like SUM1JURU N (the Sumitomo Bayer urethane company 
make). Desmodurs IL and HL (Bayer A.G. company make), the poly isocyanate compound which 
has an isocyanurate ring like Coronate EH (Japanese polyurethane industrial company make). 
The adduct poly isocyanate compound like SUMIJURUL (the Sumitomo Bayer urethane company 
make), the adduct poly isocyanate compound like Coronate HL (Japanese polyurethane company 
make)! etc. can be mentioned. Moreover, block isocyanate may be used. These may bo used 
independently or may use two or more kinds together. 

[0045] Although not limited especially about the compounding ratio of the polymer which has a 
hydroxy! group at the end, and the compound which has two or more isocyanate radicals, it is 
desirable that the ratios (NCO/OH (mole ratio)) of en isocyanate radical and the hydroxy! group 
of the acrylic polymer which has a hydroxy! group at the end (meta) are 0.5-3.0 for example, and 
it is more desirable that it is 0.8-2.0. 

[0046] In order to meko the end which is the constituent of this invention promote the hardening 
reaction of the compound which has the acrylic polymer and two or more isocyanate radicals 
which have a hydroxy! group (meta). well-known catalysts, such as an organotin compound and 
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tertiary amme. may be added if needed. As an example of an or ga noun compound, octyfic acid 
tin, dbutyftin dbcetate, cfibutytun tfilaurate. dibutyttin rnercaptide. dfeutyttin thiocarboxytste. 
dibutytun danaieato. dioctyt tin thiocarboxylate. etc are mentioned. As a tertiary amine system 
catalyst, moreover, triethytamine, N. and N-dimethyl eyclonoxytafwne, N. N. N*. the N'- 
tatramethylethyleriedtamine. N and N. N*. W-tetramethyl propane 1. 3-tfiajnino. N. N. N*. and N 
the - tetramethyl hexane 1. 6-diamine, *N. N. N*. and N". ^-pentanrnthyl diethytenetriamine — 
N. N, N*. and N". rT-pentamethyttipropyleno triamine. A tBtramethyt guanidino. 
trie Ut ytened la mine. N, and N'-tfim ethyl ptperazine. N— methyl morphofine, 1. 2-dimothy! imidazole, 
tfmethytamino ethanol, Dirncthytornino ethoxy ethanol. N and K N*-trin>ethylaminocthy1 
ethanolamvie. An r4-rncthyr-r/-(2-hydro xy ethyl) piperazine. N-(2-hydroxyethyf) inorpholine, the 
screw (2-d«nethylarTia>oethyO ether, the ethylene glycol screw (3-cSmcthyQ awninevropyt ether, 
etc are illustrated, 

[0047] As ammoptast res« used for the hardenabifity constituent in this invention, there is 
especially no limitation and the addition reaction object (methytol compound) of a melamine and 
formaldehyde, the low condensates of a melamine end formaldehyde, those alky! ether ghosts, a 
urea-resin, etc are mentioned Even if it uses these independently and they use two or more 
sorts together, they are not cared about Well-known catalysts, such as Para toluenesutfonic 
acid and benzenesulfomc acid, may be added in order to promote the acryfic polymer which has a 
hydroxy! group at the end (meta), and the hardening reaction of aminoplast resin, 
[0048] It is not fimited especially as a compound which is used for the hardenabifity constituent 
of this invention and which has two or more carboxyl groups in 1 molecule, for example, 
polyfunctional carboxyfic acids, such as oxalic acid, a ma Ionic acid, a succinic acid, a glutftric 
acid, an acfipic acid, a phthafic acid, phthalic anhydride, a terephthafic acid, trimelfitic acid, 
pyromenitic acid, a maleic acid, a maleic anhydride, a fumaric acid, and an itaconic acid, or the 
anhydride of those, these hafegenides. etc are mentioned, and these may bo used independently 
or may use two or more kinds together. 

[0049] If a curing catalyst is mixed and stiffened two components (A) of this mention. (B). and if 
needed, the uniform hardened material excellent in deep part hardens Wity will be obtained. 
Although there b especially no Emit about hardening conditions, generally 0 degree C - 100 
degrees C are 20 degrees C - 60 degrees C preferably. The description of a hardened material 
can be broadly created from a rubber-like thing to a resin-fiko thing, although it is dependent on 
the principal chain frame and molecular weight of the polymer of the (A) component to be used, 
and the curing agent of the (B) component 

[0050] If the concrete application of the hardened material obtained from the above-mentioned 
constituent is mentioned, they win be a sealing material, adhesives. adhesion material, elastic 
adhesKres, a coating, powder coatings, foam, the potting material for electric electrons, a fikn. a 
molding material, an artificial marble, etc. Next the acrylic polymer which has an efcenyt radical 
at the end of this invention (meta) can be manufactured by changing the hydroxy! group of the 
acrylic polymer which has a hydroxy! group at the end (meta) obtained by various kinds of 
already described approaches into an alkenyl radical content substituent 

[0051] As an approach of changing the hydroxy! group of an end into en alkenyl radical content 
substituent there is especially no limit end it can use various kinds of approaches. For example, 
the method of making alkenyl radical content carboxylie acids, such as an approach on which an 
alkenyl radical content halogenide like an ally! chloride and alkenyl radical content isocyanate 
compounds on which a base like sodium methoxide is made to act such as an approach and ally! 
compound isocyanate. are made to act an approach to which alkenyl radical content acid halide 
IBto acrylic-acid (meta) chloride is made to react, end an acrylic acid, react to the bottom of 
existence of an acid catalyst etc. is mentioned. . 

[0052] As an alkenyl radical content halogenide and an alkenyl radical content halogenide used in 
the approach on which a base is made to act An ally! chloride, an ally! bromide, an allyl iodide, a 
4-chtoro-l-butene. A 4-BUR0M 0-1 -butene. a 4-iodine-1-butene. a 3-chloro-2-methyf-1 - 
butene. A 3-BUROMO-2-methyM -butene, a 3-iodVie-2-methyM -butene. etc are mentioned. 
As a base Sodium, a potassium, sodium methoxide, a potassium methoxide. so<6um-tert- 
butoxide, potassium-tert-butoxide, sodium hydride, potassium hydride, etc are mentioned. 
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[0053] When allyl compound isocyanate, butenyl isocyanate. etc. are mentioned and it makes 
these compounds react as an alkenyl radical content isocyanate compound, catalysts usually 
used for the reaction of a hydroxy! group and an isocyanate radical, such as a tin system end an 
amine system, may be used. As alkenyl radical content acid haBde, acrylic-acid (meta) chloride, 
3 -butene acid chloride. 4-pentene acid chloride. 5-hexene acid chloride. 10-undocene acid 
chloride, etc. are mentioned, and bases, such as triethytamine and a pyridine, may be used 
together in an actual reaction. 

[0054] As an alkenyl radical content carboxylie acid, an acrylic acid (meta). 3-butene acid. 4- 
pentene acid. 5-hexene acid. 6-heptene acid. 7-octenote. 10-undeeene acid. etc. are mentioned, 
and condensation catalysts, such as p-toluenesulfonic acid, may be used in an actual reaction. 
The acryfic polymer which is obtained by various kinds of above-mentioned approaches and 
which has an alkenyl radical at tho end (meta) can be used as the hardenability constituent 
which makes this a principal component 

[0055] This hardenability constituent is the following two components. : (C) Let the acrylic 
polymer which is obtained by one of the above-mentioned approaches and which has an alkenyl 
radical at the end (meta). and (D) hydrosilyl radical content compound be indispensable 
components. (C) The acrylic polymer which has an alkenyl radical at the end of a component 
(meta) may be used independently, or two or more kinds may be mixed and it may be used. (C) 
Although there is especially no limit as molecular weight of a component it is desirable that it is 
in the range of 500-50000. The original property of an acrylic (meta) polymer is it hard to be 
discovered to be 500 or less, hyperviscosity or solubility becomes it low that it is 50000 or more 
very much, and handling becomes difficult 

[0056] (D) As a hydrosilyl radical content compound of a component there is especially no limit 
and it can use various kinds of things, namely, the chain-like polysiloxane expressed with general 
formulas 7 or 8 — R103SiO-[Si(R10) 20] a-[SKH) (R1 1) 0] b-[Si(R1 1) (R12) O] c-SiRt03 (7) 
HR102SiO-[Si(R10)2O3a-[Si(HXR11)O]b-[SKR1 !KR12)O]c-SiR102H (8) 
It is the cyclosiloxane [0057] expressed with (as for the inside R10 and R1 1 of a formula 
0<=a<-100 and b show 2<=b<=100. and c shows [ the alky! group of carbon numbers 1-6 or a 
phenyl group, end R12 / the efcyl group of carbon numbers 1-10 or an aralkyl radical, and a ] the 
integer of 0<=c<=100). and a general formula 9. 
[Formula 3] 

rHHfr i 

[0058] h can use (for the inside R13 and R 14 of a formula. CK=d<=8 and e show 2<=e<=10. and f 
shows the integer of (K=K=8. and the alky! group of carbon numbers 1-10 or an eralkyi radical, 
and d of the atkyi group of carbon numbers 1-6 or a phenyl group, and R15 are 3 <=d+e+f<= 1 0). 
Even if it uses these independently and they mix and use two or more sorts, they are not cared 
about The chain-like siloxane which has a phenyl group from a viewpont of compatibility with an 
acryfic polymer (meta) and which is shown by general formulas 10 and 1 1. and the cyclosiloxane 
shown by general formulas 12 and 13 are desirable also in these siloxanes. 
(CH3)3SiO-[Si(HXCH3)O3g-(SKC6H5)2O]h-SKCH3)3(10) 
(CH3)3SiO-[SKHXCH3)0]g-tSi(CH3)(CH2C(HXR16)C6H5lO]h-Si(CH3)3 (1 1) 
(Among a formula, in hydrogen or a methyl group, end g. 2<=g<=100 and h show the integer of 
CK=h<=100. and C6H5 show ( R18 ] a phenyl group) 
[0059] 
[Formula 4] 
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H C^H, 
p(SiO) r {SiO), — i 



(12) 



H CHj 
-(SIO) r (SiO), 

CHa CHzCHQbHs 
1 R ,fi 



(13) 



[0060] (The inside of a formula, the integer 2<=K=10 and whose j of hydrogen or a methyl group, 
and i R16 is 0<=j<=8 and 3 <=i+j<=10. and C6H5 are a phenyl group) 

(D) As a curing agent which has at least two or more hydrosilyl radicals of a component the 
compound which is made to carry out the addition reaction of the hydrosilyl radical content 
compound shown in formulas 7-13 to the low molecular weight compound which has two or more 
alkenyl radicals in a molecule also after a reaction as some hydrosilyl radicals remain, and is 
obtained can also be used further. As a compound which has two or more alkenyl radicals, 
various kinds of things can be used into a molecule. If it illustrates, carbonate system 
compounds, such as ester system compounds, such as ether system compounds, such as - 
diary! bisphenol A. and hydrocarbon system compound [. such as 1. 4-pentediene. 1, 5-hexadiene 
1. 6-heptadiene 1. 7-OKUTA diene. 1. 8-nonadiene 1, and 9-dece diene, ]. O. and 0*3. 3 -diaryt 
bisphenol A. dialtyl phthalate. diallyl isophthalate. triatk/l trimellitate. and tetre-eltyl compound 
pyromellitate, and cfiethyiene-gtycol diary! carbonate, wtO be mentioned. 

[0061] This compound can be obtained by dropping slowly the alkenyl radical content compound 
mentioned to the bottom of existence of a hydro silylation catalyst end a top to the hydrosilyl 
radical content compound of the excessive amount shown in formulas 7-13. In consideration of 
die compatibility to the polymer of the (C) component the following are still more desirable 
among such compounds in the acquisition ease of a raw material, and the ease of carrying out of 
removal of the siloxane used superfluously. 
[0062] 
[Formula 5] 
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[0063] Although a polymer (C) and a curing agent (D) are mixabla at a rate of arbitration, it is 
desirable that the mote ratio of an alkenyl radical and a hydrosilyl radical is in the range of 5-0.2 
from the field of nardenabaity, and it is still more desirable that it is especially 2.5-0.4. If smaller 
[ if a mole ratio becomes five or more, only a hardened material with inadequate hardening and 
small reinforcement with stickiness wfll be obtained, and ] than 0.2. since a hydrosilyl radical 
[ activity / in a hardened material / after / hardening ] remains in large quantities, a crack and a 
void occur, it will be uniform and a hardened material with reinforcement will not be obtained 
[0064] Although the hardening reaction of a polymer (C) and a curing agent (D) advances by 
mixing and heating two components, a hydrosilytotion catalyst is added in order to advance a 
reaction more quickly. As such a hydrosilylation catalyst, radical initiators, such as organic 
peroxide and an azo compound, and a transition metal catalyst are mentioned. As a radical 
initiator, there is especially no limit and it can use various kinds of things. If it illustrates. G t- 
butyt peroxide. 2. the 5-dmethyl -2. 5-J1 (t-butylperoxy) hoxanc. 2. the 5-<fimethyl -2. 5-J1 (t- 
butytperoxy)-3-bexyne. Otalkyl peroxide Hie dicumyl peroxide, t-butyl cumyl peroxide, alpha, and 
alpha '-screw (t-butylperoxy) bopropylbenzene. Benzoyl peroxide, p-ehloro benzoyl peroxide, m- 
chloro benzoyl peroxide. 2. 4-dtchlorobenzoyl peroxide, diacyl peroxide like lauroyl peroxide. 
Peroxy-ecid ester Ike perbenzoic-ac»d-t-butyt, fault JI carbonic acid diisopropyl. Peroxi 
dicerbonate [ like fault Jl carbonic acid G 2-ethyihexyl ]. I. end 1-J1 (t-butylperoxy) 
cyclohexene. 1. and 1-JI (t-butylperoxy) - Peroxy ketal like a 3. 3. end 5-trimethyl cyclohexane 
etc. is mentioned. 

[0065] Moreover, as a transition metal catalyst, a complex with the thing which made support 
such as a platinum simple substance, en alumina, a s8ica, and carbon black, distribute a platinum 
solid-state, chloroplatinic acid, chloroplatinic acid, alcohol, an aldehyde, a ketone, etc.. a 
ptatinum-otefin complex, and a platinum (0>-divinyl tetramethyl distloxane complex ere 
mentioned, for example. As an example of catalysts other than a platinum compound. RhCI 
(PPh3)3. RhCI3. RuC13. IrCIS and FeC)3. AICI3, PdCI2endH20. NiCI2, and TiCI4 grade are 
mentioned These catalysts may be used independently, and it does not matter even if it uses 
two or more kinds together. Although there is especially no limit as an amount of catalysts, it is 
good for using in the range of 10-1 to ten to 8 mol to use in the range of 10-3 - 10-6 mol often 
and preferably to one mol of atkenyt radicals of the (A) component. If fewer than ten to 8 mol. 
hardening will not fully advance. Moreover, since the hydrosilylation catalyst is expensive, it is 
desirable not to use ten - one or more mote. 



httpy/www4.ipdt.rKMpi.gojp/cgr-bin/tran.web.cgi.ejie 



2005/11/17 



JP.11-080249.A (DETAILED DESCRIPTION] 



14/22 K-y 



[0066] If a hydrosaytation catalyst is mixed and stiffened two components (C) of this invention. 
(DX ond if needed the uniform hardened material excellent in deep part hardens Wity wiD be 
obtaned Although there b especially no limit about iwdenmg conditions, generally it is good to 
harden [ 0 degree C - 200 degrees C ] at 30 degrees C - 150 degrees C preferably for 10 
seconds to 24 hours. At a 80 degrees C - ISO degrees C elevated temperature, what b 
hardened in a short time of 10 seconds - about 1 hour a obtained especially. The description of 
a hardened material can be broadly created from a rubber-fike thing to a resin-Gke thing, 
although it is dependent on the principal chain frame and moteculsr weight of the polymer of the 
(C) component to be used and the curing agent of the (D) component- If the concrete 
appfication of the hardened material obtained from this constituent b mentioned they wffl bo a 
seafing material, adhesives. adhesion material, elastic adhesive*, a coating, powder coatings, 
foam, the potting material for electric electrons, a film, a gasket, various motdirtg materials, an 
artificial marble, etc The ecryfie polymer in this invention which has a cross-Snluni sDyl radical 
at the end (meta) can be manufactured by making the hydrosilane compound which has a cross- 
Gnkng siM radical add to the acrylic polymer which has an alkenyl radical at the end obtained by 
the above-mentioned various approaches (meta). AD the things obtained by the already explained 
approach as an acry&c polymer which has an alkenyl radical at the end (meta) can be used 

Sm7]As a hydro sSane compound especially a BrnH is general formula 14H-[SKR17)2-bCY) bO] 
m-Si(R18) 3-a(Y) o. when a typical thing is shown, although there is nothing. (14) 
the inside of a formula, end R17 and R18 — each — the alky! group of carbon numbers 1-20 — 
An aryl group, an aralkyl radical, or (R*) 3SiO - (R' is the univalent hydrocarbon group of carbon 
numbers 1-20) three R* — being the same — differing — **** — when the Tori ORGANO siJoxy 
radical shown is shown and R17 or two or more R 18 exist, they may be the same and may differ. 
When Y shows a hydroxyl group or a hydrolysis nature machine and two or more Y exists, they 
may be the same and may differ, a is 0. 1. end 2. Or 3 Moreover, b shows 0. 1. or 2. m is the 
integer of 0-19. However, it shall satisfy that it is e+mb>=1. The compound expressed is 
illustrated. 

[0068] The point of it not being limited but being able to use a well-known thing conventionally 
especially as a hydrolysis nature machine shown by Above Y. and hydrogen, a halogen atom, an 
alkoxy group, an ©cyloxy radical, a KETOKISHI mate radical, the emno group, an amide group, an 
acid-amtde radical, an amino o ay-radical a sulfhydryl group, an atkenytoxy radical, etc. 
specifically being mentioned, and hydrolysis nature being mOd and being easy to deal with it to 
especially an alkoxy group is desirable. This hydrolysis nature machine and a hydroxyl group can 
be combined with one silicon atom in the 1-3 range, and total of e+mb. Le. a hydrolysis nature 
machine, has the desirable range of 1-5. When a hydrolysis nature machine and a hydroxyl group 
join together r» [ two or more ] a reactant silicon radical, even if they are the same, they may 
differ. The number of the silicon atoms which constitute a cross-linking silicon compound one. 
and although they may be two or more pieces, in the case of the silicon atom connected by 
siloxane association, there may be to about 20 pieces. 

[0069] As an example of R17 or R18 in a general formula 14. aralkyl radicals, such as aryl groups, 
such as cycloatkyt radicals, such as elkyl groups, such as a methyl group and an ethyl group, and 
a cyclone xyl radical, and a phenyl group, and benzyl, the Tori organosiryt group shown by 3SiO- 
whose R" is a methyl group, a phenyl group, etc. (R*) are mentioned for example. Also in these 
hydrosilane compound, it is general formula 15 H-SKR18) 3~a(Y) a especially. (15) 
( — R18, Y, and a are the same as the above among a formula J — the hydrosilane compound 
which has the cross-linking radical expressed — acquisition — it is desirable from an easy point 
As an example of a hydrosilane compound of having the cross-linking radical shown by general 
formulas 14 or 15 HSiCIS. HSKCH3) CI2. HSi(CH3)2CI. HSi 3 HSi (OCH3) (CH3) 2 HSi (OCH3) 
(CH3) 20CH3 — HSi 3. HSi (CHS) (OC2H5)2. HSi(CH3)20C2H5, HSi (OC3H7)3 and HSi (C2H5) 
(OCH3)2. HS!CC2H5)20CH3. HSi (C6H5) (OCH3)2, HSi (C6H5)2 (OCH3). (OC2H5) HSi (CHS) (OC 
(O) CH3)2. HS«CH3)20-{SKCH3) 20]2-Si (CH3) (OCH3)2. HSKCH3) [0-N=C(CH3)2] 2 (however. 
C6H5 show a phenyl group among the above-mentioned chemical formula), etc. are mentioned 
[0070] In case the hydrosilane compound which has such a cross-linking silyl radical is made to 
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add to the acrylic polymer which has an alkenyl radical at the end (meta). it is possible to use a 
hydrosilylation catalyst and all above-mentioned hydrosilylation catalysts can be used. The 
acrylic polymer which has a cross-linking silyl radical at the end (meta) can be obtained also by 
making the compound which combines and has a cross-linking silyl radical and a hydroxyl group, 
and the functional group that reacts an end react to the acrylic polymer which has a hydroxyl 
group (meta). Although the radical end carboxylic-acid halide which have a halogen atom, for 
example, a carboxylic acid, an isocyanate radical, etc. are mentioned as a hydroxyl group and a 
functional group which reacts, the acquisition ease of a compound and the reaction condition at 
the time of making it react with a hydroxyl group are mild, it is the point that decomposition of a 
cross-linking silyl radical cannot take place easily, and an isocyanate radical is desirable. 
[0071] As an isocyanate system compound which has such a cross-linking silyl radical, there is 
especially no limit and it can use a well-known thing. If an example is shown, 3(CH30) Sr-(CH2) 
n-NCO. 2(CH3) SKCH2) n-NCO. 3CC2H50) SKCH2) n-NCO. (CH30) 2(CH3) SKCH2) n-NCO, 
3(i-C3H70) Si-(CH2) n-NCO, CC2H50) 2(CH3) SKCH2) n-NCO, 3CCH30) SMCH2) n-NH-(CH2) 
m-NCO. (J-C3H70) 2(CH3) Si-(CH2) n-NH-(CH2) m-NCO. (CH30) 3SHCH2) n-NH-(CH2) m- 
NCO. (C2HSO) 2(CH3) SKCH2) n-NH-(CH2) m-NCO. (C2HSO) 0-C3H7O) 3SKCH2) n-NH- 
(CH2) m-NCO. 2G-C3H70) (CH3) Si-<CH2) n-NH-(CH2) m-NCO. etc. ere mentioned (the inside 
of the above-mentioned formula, and n and m are the integer of 1-20). 

[0072] The reaction of the acrylic polymer which has a hydroxyl group at the end (meta). end the 
isocyanate compound which has a cross-linking silyl radical can be performed in a non-solvent 
or various kinds of solvents, and 0 degree C - 100 degrees C of reaction temperature are 20 
degrees C - 50 degrees C preferably. Under the present circumstances, in order to promote the 
reaction of a hydroxyl group and an isocyanate radical, the tin system catalyst and tertiary amine 
system catalyst which were already illustrated can be used. 

[0073] The acrylic polymer which was obtained by the above-mentioned all directions method 
and which has a cross-linking silyl radical at the end (meta) can make this the hardenability 
constituent used as a principal component The acrylic polymer which is a principal component 
(meta) may be used independently, or two or more kinds may be mixed and it may be used. 
Moreover, although there is especially no limit about the molecular weight it is desirable that it is 
in the rengo of 500-50000. The original property of an acrylic (meta) polymer is it hard to be 
discovered that molecular weight is 500 or less, and handling becomes it difficult that it is 50000 

[0074] If the acrylic polymer which has a hydrolysis nature silyl radical at the end (meta) 
contacts moisture, it will form the mesh by the condensation reaction, and it gives the hardened 
material (bridge formation object) which has the three-dimension network structure. Since a 
hydrolysis rato changes with classes of temperature, humidity, and hydrolysis nature machine, a 
suitable hydroh/sis nature machine must be chosen according to a service condition. Moreover, 
when saving the acrylic polymer which has a hydrolysis nature silyl radical at the end (meta). it is 
necessary to sever contact for moisture as much as possible. 

[0075] A curing catalyst may be added in order to promote a hardening reaction. As a 
condensation catalyst titanate: dibutyl tin JIRAU rates, such as tetrabuthyt titanato and tetra- 
propyl titanate. Organic tin compounds, such as dtbutyhin maleate. dibutyl tin diacetato. tin 
octytate. end naphthenic-Bcid tin; Lead octylate. A butylamine. an octyl amine, dtoutyl amine, 
monoethanolamtne. Diethsnotamine. triethanolamine. diethylerwtrwmine. Triethytenetetramine, an 
c4ey1 amine, an octy* amine, cyclohexylamine. Benzylamine. diethytamino propylamine, xytyiene 
diamine, Trietrtylenedbmino. guanine, diphenylguanidine, 2 end 4. 6-tris (dimethyl aminomethyl) 
phenol. A morphofine. N-m ethyl merphoUne, Lxw-molecutar-wcight polyamide resin obtained 
from the amine system compounds of I and 3-diazabicyclo (5, 4, 6) undecene-7 grade, or those 
poly amine and pdybasic acid of cerboxytate over: superfluous pory amine and the resultant: 
amino group of an epoxy compound What is necessary is just to use one sort of silanol catalysts, 
or two sorts or more with weH-known the sBane coupling agent which it has. for example, 
gamma-aminopropyl trimethoxysilane. N^beta-a/ninoetbyl) aminopropyi methyl dtmethoxysiiane. 
etc. if needed. As for the amount of the curing catalyst used it b desirable to use it for an end 
at 0 - 10 % of the weight to the acrylic polymer which has a cross-linking silyl radical (meta). 
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When the hydrolysis nature machine Y is an alkoxy group, it is desirable to use a curing catalyst 
only with this polymer, since the cure rate b slow. 

[0076] If the end which is a principal component is made to mix and harden a curing catalyst to 
the acrylic polymer which has a cross-linking silyl radical (meta) if needed, a uniform hardened 
material can be obtained. Although there is especially no limit as hardening conditions, generally 
0-100 degrees C is 1 hour - about one week at 10-50 degrees C preferably. The description of a 
hardened material can be broadly created from a rubber-like thing to a resin-like thing, although ■ 
it is dependent on the principal chain frame and molecular weight of the polymer to be used 
[0077] As a concrete application of the hardened material obtained from the above-mentioned 
constituent a sealing material, adhesives. adhesion material, elastic adhesives. a coating, powder 
coatings, foam, the potting material for electric electrons, a film, a molding material, an artificial 
marble, etc. can be mentioned. 
[0078] 

[Example] Although the concrete example of this invention is shown below, this invention is not 
limited to the following example. 

To the proof-pressure reaction container of example 130ml_ it b acrylic-acid-n-butyl (5 ml). 
4.47g. 34.9mmol. alpha, and alpha'-dibromo-para xylene (185mg) 0.70mmoKs) and bromination — 
a first copper (lOOmg, 0.70mmol). 2. and 2'-bipvridyl (326mg. 2.10mmol), ethyl acetate (4mL), and 
an acetonitrile (ImL) were taught and after the line removed dissolved oxygen for 10 minutes, 
the sealed tube of the nitrogen bubbling was carried out Mixture was heated at 130 degrees C 
and made to react for 3 hours. The reaction container was returned to the room temperature, 
the sealed tube of the methacrylic-acid-2-hydroxyethyl (0.352ml_ 364m g. 2.80mmol) was added 
and carried out and it was made to react at 80 degrees C f or 2 hours. Mixture was diluted with 
ethyl acetate (20mL). and the hydrochloric acid washed once by brine 3 times 10%. After drying 
an organic layer by Na2S04. the solvent was distilled off under reduced pressure and 4.1 1g 
(acrylic-acid-n-butyl) of Pori which has a hydroxyl group at the end shown in a bottom type was 
obtaned (82%). By GPC measurement (polystyrene conversion), the number average molecular 
weight of a polymer was 5900, and molecular weight distribution were 1.45. Moreover, the number 
of the hydroxyl groups per polymer 1 molecule was an average of 3.2 from 1 H-NMR analysis. 
[0079] 
[Formula 6] 

^-(^CHA^tp 1 - 01 ^- <^2\J- CH_" (CH 2 ^H)_H(CH.-<j) L6 -Br 
ho ^OjC CO_Bu CO_Bu COi^QH 

[0080] The example 1 (manufacture of a hydroxy*- group content initiator) of manufacture 
2-BUROMO propionyi chloride (2m L 3.35 g. 19.5mmol) was slowly dropped at the THF solution 
(lOmL) of ethylene glycol (10.9ml_ 195rnmo0 and a pyridine (3g. 39mmol) at 0 degree C under 
nhrogen-gas-atmosphere mind. The solution was stirred at temperature as it b for 2 hours. 
Dilute hydrochloric acid (20mL) and ethyl acetate (30m L) were added, end it separated two- 
layer. After washing the organic layer by dilute hydrochloric acid end brine and drying by 
Na2S04, volatile matter was distilled off under reduced pressure and rough ****** was obtained 
(3.07g). The hydroxyethyt- 2-BUROMO propionate shown in (70-73 degrees C. 0.5mmHg). and a 
bottom type was obtaned by carrying out vacuum distillation of thb rough product (2.1 4g. 56%). 
In the proof-pressure reaction container of H3cc(H) (Br)C(O) 0(CH2)2-OH example 230mL 
Acrylic-acid-n-butyl (5ml_ 4.4 7g. 34.9mmol). The hydro xyr-group content initiator obtained in the 
example 1 of manufacture (138mg. 0.698mmol). bromination — a first copper (lOOmg. 
0.698mmo0. 2. and 2'-bipyrioyl (218mg. 1.40mmoO. ethyl acetate (4mL). end an acetonitrile (ImU 
were taught and the sealed tube was carried cut after performing nitrogen bubbling and 
removing dissolved oxygen. Mixture was heated at 130 degrees C and made to react for 2 hours. 
The reaction container was returned to the room temperature. metrwcrylkT-acid-2-hydroxyethyl 
(0.176mL I82mg. I .40mmo0 was added, and it was made to react at 100 degrees C for 2 hours. 
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After diluting mixture with ethyl acetate <20mL) and carrying out insoluble matter a ** exception, 
tha hydrochtoric actd washed filtrate once by brine twice 10V After drying an organic layer by 
Na2S04 the solvent was distiDed off under reduced pressure and 4.44g (acrylic-ecid-n-butyU of 
Pori which has a hydroxy! group at the end shown in a bottom type was obtained (93% of yield). 
By GPC measurement (polystyrene conversion), the number average molecular weight of a 
polymer was 6100. end molecular weight distribute were 1.32. Moreover, the number of the 
hydroxy! groups per polymer 1 molecule was an average of 3.3 by 1 H-KMR measurement. 
[0081) 
[Formula 7] 

? 

H0-(CH 2 ) 2 -O- C V- (CH 2 -CH) n -(CH 2 ^) m -Br 

CH 3 C0 2 Bu C0 2 -(CH2) 2 -OH 

[0082] In example 3 example 2, 6.98g (ecryfie-acid-rr-buty!) of Pori shown in ** 7 was 
completely similarly obtained except carrying out 10mL use of the ar^yiic-ecid-rr-butyl (75* of 
yield) By GPC measurement (polystyrene conversion), the number average molecular weight of a 
polymer was 8300. and molecular weight distribution were 1.32. Moreover, the number of the 
hydroxyl groups per polymer 1 molecule was an average of 2.2 by 1 H-NMR measurement. 
In example 4 example 2. 5.75g (acryfcc-acirf-n-butyl) of Pori shown in ♦* 7 was completely 
similarly obtained except carrying out 7.5mL use of the ecrvbc-acid-n-butyl (82% of yield). By 
GPC measurement (polystyrene conversion), the number average molecular weight of a polymer 
was 7500. and molecular weight distribution were 1.36. Moreover, the number of the hydroxy! 
groups per polymer 1 molecule was an average of 2.1 by 1 H-NMR measurement. 
To the proof-pressure reaction container of example SSOmL it is acrylic-acid-n-fcutyl (10.94 
mU 9 78g. 76.3mmot. the hydroxyr-group content initiator obtained in the example 1 of 
manufacture (301 mg) 1 .53mmol(s) and bromination — a first copper (2 1 9mg. 1 .53mm©0. 2. and 
2-bipyridyt (476ms. 3.05mmol). ethyl acetate (8.8mL), and an ecetonitrile (2.2mU were taught, 
end the sealed tube was carried out. after performing nitrogen bubbling and removing dissolved 
oxygen. Mixture was heated at 130 degrees C and made to react for 1 .3 hours. Mixture was 
diluted with ethyl acetate (20mL). and the hydrochloric acid washed once by brine 3 times 10%. 
After drying an organic layer by Na2S04. the solvent was distilled off under reduced pressure 
and 5 23g (acrylic-acid-n-butyl) of Pori which has a hydroxyl group at the piece end was 
obtained (53%). By GPC measurement (polystyrene conversion), the number average molecular 
weight of a polymer was 3400. and molecular weight distribution were 1.31. Moreover, the number 
of the hydroxyl groups per polymer 1 molecule was an average of 109 from 1 H-NMR analysis. 
[0083] Next, in 3 opening flask of 50mL(s) equipped with the stirring child and the reflux cooling 
pipe. Pori (acrylic-acid-n-butyl) (2.15g) and Na2S.9H20 (76.3mg. 0.3 1 Bmmol) which have a 
hydroxyl group, end ethanol (3mD were taught to the piece end obtained m the top, end it stirred 
at reflux temperature for 3 hours. After cooling to a room temperature, ethyl acetate (5mL) and 
10% hydrochloric acid (5mL) were added, and it separated two-layer. After washing the organic 
layer by the hydrochloric acid and brine 10% and drying by Na2S04. 1.93g (a(^ic-acid-n-butyi) 
of Pori which has a hydroxyl group in the both ends shown in a bottom type was obtained by 
distilling off volatile matter under reduced pressure. By GPC measurement (polystyrene 
conversion), the number average molecular weight of a polymer was 5700. and molecular weight 
distribution were 1.39. 
[0084] 
[Formula 8] 



* 1 

[ HO(CH 2 ) 2 -0-' Cs y- (CH 2 -<j;H)n— l 2 s 

CH 3 C0 2 Bu 

[0085] Examples 6-10 (creation of a hardened material) 

3 organicHunctions isocyanate compound (on the other hand product B-45 made from shrine 
fats and oas) shown with Pori (acrytiu ac id n butyO which has a hydroxy! group in the both ends 
obtaned in the examples 1-5 ai a bottom typo, and the tin system catalyst (incorporated 
company Japanese east formation make. U-220, <£butyttin cfcecetyl ecetonate) were often mixed. 
In addition, the amount from which, as for a mixed rate, the hydroxy! group of an acryfic (meta) 
polymer end the isocyanate radical of an isocyanate compound become 1/1 by the mole ratio, 
and the tin system catalyst were made into the a 1 weight sections to the polymer 100 weight 

03O88]Degasstng is carried out to the bottom of reduced pressure of the above-mentioned 
mixture, it slushed into shuttering and heat hardening was carried out at 80 degrees C for 15 
hours. The obtaned hardened material was' immer s ed si toluene for 24 hours, end the gel molar 
fraction was computed from a weight change [ before and after ]. The result was shown in ToWe 
1. 

[0087] 



[Formula 9] 



CH3CH 2 




NCO 



NCO 



NCO 



[0088] 
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[0089] 82g (acrylic-acid-n-butyl) of Pori which has a hydroxyl group at the end on a 20 times as 
many scale (acrylic-n-Bcid butyl 100g use) as an example 2 was obtained using the autoclave of 
example 1 1 1L (75%). By GPC measurement (polystyrene conversion), the number average 
molecular weight of the obtained polymer was 5100. and molecular weight distribution were 129. 
[0090] Next, 10-undecene acid chloride (7.22mL 6.81 g. 33.6mmol) was slowly dropped at Pori 
(acrylic- acid-n-butyl) (50g) which has a hydroxy! group at the end obtained as mentioned above, 
and the toluene solution (lOOmL) of a pyridine (10mU at 80 degrees C under nitrogen-gas- 
atmosphere mind, and it stirred at 60 degrees C for 3 hours. The generated white solid-state 
was filtered and the organic layer was washed by dilute hydrochloric acid and brine. The organic 
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layer was dried by Na2S04, and Pori (acrylic-Bcid-n-butyl) (43g) which has an alkenyl radical at 
the end shown in a bottom type was obtained by condensing under reduced pressure. By GPC 
measurement (polystyrene conversion), the number average molecular weight of the obtained 
polymer was 5400. and molecular weight distribution were 1.3. Moreover, the number of the 
alkenyl radical per polymer 1 molecule was an average of 2.28 pieces by 1 H-NMR analysis. 
[0091] 
[Formula 10] 

o 

[0092] Pori (acrylic-acid-n-butyl) (780mg). the pyridine (0.3mL). and toluene (2mL) which have a 
hydroxyl group in the both ends obtained in the example 5 by the examplo 12 reflux cooling pipe 
and 3 opening flask of 50mL(s) which equipped with the stirring child were taught. 10-undecene 
acid chloride (0.0705mL 0.328mmol) was dropped at 60 degrees C under nitrogen-gas- 
atmosphere mind, and it stirred at temperature as it is for 3 hours. Ethyl acetate (5mL) and 10% 
hydrochloric acid (5mL) were added, and it separated two-layer. After washing the organic teyer 
by the hydrochloric acid and brine 10% and drying by Na2S04. Pori (acryBc-acid-rt-butyl) which 
is shown in a bottom type and which has an alkenyl radical in both ends was obtained by distilling 
off volatile matter under reduced pressure (560mg). By GPC measurement (polystyrene 
conversion), the number average molecular weight of the obtained polymer was 6500, and 
molecular weight distribution were 1.31. 
[0093] 
[Formula 11] 

f 1 

[ ^(CH^-CJ O-fCH^-O- 0 ^- (CH 2 -Cj;H) n — J 2 S 
O CH 3 C0 2 Bu 

[0094] 1. 1 and 3 of Pori (butyl acrylate) which has an alkenyl radical in the both ends obtained 
in the 1 3 to example 1 4 examples 1 1 and 1 2. the hydrosilyl radical content compound shown in 
the bottom type, and zero va lent platinum. 3-tetramethyl - 1 and 3-divinyl disiloxane complex 
(8.3x10-8 mol/L xylene solution) was often mixed. The amount from which, as for the amount of 
the hydrosilyl radical content compound used, the alkenyl radical of a polymer and the hydrosilyl 
radical of a hydrosilyl radical content compound become 1/1 2 by the mole ratio, and the amount 
of the platinum catalyst used were made into 10-4 to 10 - 3Eq by the mote ratio to the alkenyl 
radical of a polymer. ... • A 

[0095] Thus, the hardening trial was performed on the 130-degree C hot plate for some obtained 
constituents, and the gelation time was measured. Moreover, it deaerated under reduced 
pressure of the remaining constituents, heat hardening was slushed and carried out to 
shuttering, and the rubber-like hardened material was obtained. The hardened material was 
immersed in toluene for 24 hours, end the gel molar fraction was measured from a weight change 
[ before and after ]. [0096] which showed the result in Table 2 . 
[Formula 12] 
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[0098] Pori which has an alkenyl radical in the both ends obtained in the example 1 1 by the 
proof-pressure reaction container of example 1530mL (butyl acrylate) (2g). Methyl 
efimethoxysilane (0.32mL). ORUTOGI acid methyl (0.09 mL) It is 1. 1 and 3 of 3Eq end zerovatent 
platinum, and 3-tetramethyl to an alkenyl radical. - 1 and 3-divinyl disiloxane complex (it is 10 - 
4£q to a 8.3x10-8 mol/L xylene solution end an alkenyl radical) was taught, and it stirred at 100 
degrees C for 1 hour. By distilling off volatile matter under reduced pressure. 2g (acryUc-ecid-n- 
butyl) of Pori which is shown in a bottom type end which has a methyl <fimethoxy silyl radical in 
both ends was obtained. 
[0099] 
[Formula 13] 

QH_ ? (fH. 

(CH^j^-tCrl^^-CC-CCHa)-^^ (CH7-CH), — (CHr-C)m-Br <fH_ 

O CH, COjBu CCv(CH 2 yrOC-^CHJ,o-SI(COi s > 2 

O 

[0100] Next, Pori (acrytic-n-acid butyl) (1g) and the curing catalyst (incorporated company 
Japanese east formation the make, U-220, dfcutyttin ducetyl ecetonato. 30mg) which have a 
cross-linking silyl radical in the both ends obtained as mentioned above were often mixed, it 
slushed into shuttering, and degassing was carried out at the room temperature using reduced 
pressure oven. The uniform rubber-like hardened material was obtained by leaving it for seven 
days in a room temperature. The gel molar fraction was 78%. 

the reactor of example of manufacture 2100mL — ecryfie-acid-rr-butyl (20mL 17.9g, 
0.140mmol). 2. 5-dibromo adipic-ocid diethyl (0.628 g. 1.74mmol). end bromination — the nitrogen 
purge was carried out after teaching the first copper (225mg, 1.57mmol). pentamethyl 
diethylenetriamine (0.328ml_ 0_Z72g. 1.57mmol). and toluene (2.0mL) and performing freezing 
degassing. Mixture was heated at 70 degrees C and made to react for 45 minutes. At this time, 
the conversion of a monomer was 82V The reaction mixture was diluted with ethyl acetate and 
Pori (acrylic-acid-n-butyl) which has a bromine radical in the end which shows the cokimn of an 
activated alumina in a bottom typo except for through and a copper catalyst was obtained. The 
number average molecular weight of the generated polymer was 10200. and molecular weight 
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distrfcution were 1.14. 

(0101) 

[Formula 14] 



hardens baity constituent which was excellent in the hardening property can be obtained from 
each end functionaGty (meta) acrytic polymer. 




r-cH 2 — HC— fCH2-< 





■Br 



[Translation done J 



COjBu 



[0102] Pori (acryBe-acid-n-butyO (5.00g) end 4-hydro*y butyt acid sodium salt (0.248 g. 
1 987mmo0 which were obtained in the example 2 of example 16 manufacture were mixed tn 
N N-dimethytacetamide OOmU. and it stirred at 70 degrees C for 3 hours. The reaction solution 
was diluted with ethyl acetate and the polymer which has a hydroxyl group in the both ends 
which show the volatile matter of an organic layer in a bottom type by carrying out reduced 
pressure distilling off was obtained after washing with water. By 1 H NMR measurement the 
number of hydroxyl groups per polymer 1 molecule was an average of 1 .66 pieces. 
[0103] 

[Formula 15] 



[0104] 3 organic-functions isocyanate compound (on the other hand product B-45 made from 
shrine fats and oils) shown in Pori (ecryfic-ecio^n-butyl) which has a hydroxyl group bi the both 
ends obtained in the example 17 example 16. and a bottom type was often mixed In addition, the 
mixed rate was made into the amount from which the hydroxyl group of a polymer and the 
isocyanate radical of an isocyanate compound are set to one third by the mole ratio. 
[0105] 

[Formula 16] 



[0106] Degassing was carried out to the bottom of reduced pressure of the above-mentioned 
mixture, end heat hardening was carried out at 100 degrees C for 24 hours. It was 97V when the 
obtained hardened material was immersed In toluene for 24 hours and the gel motor fraction was 
computed from a weight change [ before end after ]. 

[0107] .. .. 

[Effect of the Invention] According to this invention, manufacturing until now can obtain the 
difficult acrylic polymer which has a hydroxyl group by the high ratio at the end (meta) simple, 
and it can obtain the hardenabUity constituent which was excellent in tho hardening property. 
Moreover, the acrylic polymer which has an alkenyl radical or a cross-linking silyl radical at the 
end using the reactivity of this hydroxyl group (meta) can be obtained simple, and the 
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